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AN ASSESSMENT OF PRINCIPALS’ TECHNOLOGY LEADERSHIP: A STATEWIDE 
SURVEY 
 
 
By Jeffrey A. Duncan, Ph.D. 
 
A dissertation submitted in partial fulfillment of the requirements for the degree of Doctor 
of Philosophy at Virginia Commonwealth University 
 
Virginia Commonwealth University, 2011 
 
Director: Gary M. Sarkozi, Ph.D. 
Assistant Professor 
VCU/School of Education 
 
 
 
The purpose of this study was to collect data about engagement and involvement 
around technology issues by principals in Virginia. Virginia public school administrators 
were surveyed using the Principals Technology Leadership Assessment (PTLA) 
instrument and results compared to the National Educational Technology Standards for 
Administrators (NETS-A) (ISTE, 2002). This study, though limited in scope, provided 
meaningful data for research. The study reflects that despite 10 years of having NETS-
A in place, Virginia public school administrators are barely meeting minimum standards 
in five out of the six dimensions. The study correctly looked at the old NETS-A 
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standards but resulted in a call for action to meet the new NETS-A standards. Schools 
of education in Virginia could modify their coursework for public school administrator 
preparation to account for the areas of weakness as identified from the results of this 
study. Virginia public school divisions could address these weaknesses through directed 
staff development. The results of this study indicate, when compared to the 2001 study, 
little or no progress has been made in the area of public school administrator 
engagement and involvement in technology issues. The Virginia professional 
associations for public school administrators need to provide, measure, and help 
change the attitudes about technology standards. Individually, school principals need to 
step up and realize that engagement with technology is an important aspect of being a 
school leader. 
 
 
 1 
 
 
 
 
Chapter 1 
 
 
 
 
Overview 
 
 Public school principals have power to move educational use of technology 
forward. As principals we have students who are digital natives to technology and use it 
daily. This generation of students has not known a time when technology has not played 
a key role in their daily lives. Public school administrators need to be mindful of this 
change. Jacobs (2010) reminds us that in this rapidly changing world, educators need to 
become strategic learners by deliberately expanding our perspectives and updating our 
approaches. One way to update our technology perspectives comes from Tyack and 
Cuban (1995) who suggest that educational reformers work from the inside out rather 
than from the top down. They believe that positive change can and does come from 
those in education rather than those outside of education imposing their standards on 
educators. 
For the purpose of this study, technology generally refers to personal computers, 
networking devices and other computing devices (e.g., electronic whiteboards and 
personal digital assistants (PDAs)); also includes software, digital media, and 
communications tools such as the Internet, email, CD-ROMs, and video conferencing 
(PTLA, 2006). Technology standards in education demonstrate one way we have 
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updated our educational approaches to learning. Technology standards have been 
explored and addressed by the International Society for Technology in Education 
(ISTE). Collaboration between ISTE and the Collaborative for Technology Standards for 
School Administrators (TSSA) resulted in national standards for the public school 
administrators, also known as NETS-A. This study used the 2002 ISTE NETS-A 
standards. The newer 2009 NETS-A standards from ISTE have only recently been 
released. No survey instrument has been designed around the new standards. The new 
standards are forward –thinking. They are the standards we want to obtain. We still 
need to know if our school leaders reached proficiency on the old standards. This study 
sought to confirm that principals are meeting the old NETS-A standards. The standards 
are separated into six domains. The six domains are identified by: 
I. Leadership and Vision 
II. Learning and Teaching 
III. Productivity and Professional Practice 
IV. Support, Management, and Operations 
V. Assessment and Evaluation 
VI. Social, Legal, and Ethical Issues (ISTE, 2002) 
 
 
In May 2008, the Virginia Office of Educational Technology distributed 
―Educational Technology Guidelines‖ to facilitate the use of technology in Virginia public 
schools (VDOE, 2008). Section 3.6.2 of this guideline highlights NETS-A as a resource 
to be used to develop and continue improving the technology skills necessary to use 
technology as a tool in instruction and to help meet the Technology Skills for 
Instructional Personnel (TSIP). 
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Significance of the Study 
 Principals have a varied role in school each day. Each hour of the school day 
may bring about different administrative priorities and situations. Principals are often 
required to use technology as part of this multifaceted role. One way principals use 
technology can be found in a job description for the role of the principal, as cited in 8 
VAC 20-131-210 (Virginia Administrative Code, 2011) which acknowledges that the 
instructional leader role requires the ability to analyze school test scores by grade and 
discipline in order to provide needed staff development and improve classroom 
practices and student achievement. Standard 5 of the Standards of Quality (SOQ) (Va. 
Code, § 22.1-253.13:5, 2011), requires high-quality professional development for both 
improving the interpretation of test data for instructional purposes and the technology 
applications to implement the state Standards of Learning (SOL). Standard 6 of the 
SOQ requires an educational technology plan based on data collection, analysis, and 
evaluation; and how the data will be utilized to improve classroom instruction and 
student achievement (Va. Code, § 22.1-253.13:6).  
In addition to individual principal technology skill competency, the school 
educational technology plan must be in concert with the state technology plan. The 
previous six-year Virginia state technology plan advised that principals need technology 
skills in order to recognize effective technology usage, support use of technology-aided 
staff development, and to be comfortable with technology tasks and skills of their staff 
(VDOE, 2003). The plan recommended that TSIP address standards for administrators 
and that Virginia could use NETS-A as a model. The most recent version, Educational 
Technology Plan of Virginia 2010-2015 (VDOE, 2010), acknowledging the key role of 
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technology in the development of 21st century skills, also recommends using NETS-A. 
The current Virginia technology plan highlights the new version of NETS-A, released in 
June 2009, and its continued focus on leadership and more aspects of 21st century 
teaching and learning. With an emphasis on systemic transformation through 
technology, the current Virginia technology plan recommends using the NETS-A 
standard in the development of information and communications technology (ICT) 
literacy in school leaders. Virginia educators, in the current educational technology plan, 
are charged with being able to lead each student toward a lifelong ability to 
communicate, solve problems, access, manage, integrate, evaluate, and create 
information. Virginia leaders are to provide inspiration and support for teachers and 
students who use technology for learning (VDOE, 2010). 
 Some research has shown that there is a gap in knowledge about what principals 
should know and the skills they need. Awalt and Jolly (1999) found that the gap of skills 
and knowledge come from a lack of technology courses in administration preparation as 
well as few technology in-service courses specifically for administrators. Peterson 
(2000) found administrators placed a high level of importance on technology knowledge 
and technology skills to perform professional responsibilities. Ury (2003) found higher 
performance to the NETS-A areas of leadership and social/ethical issues from those 
administrators who attended a technology leadership academy than from those 
administrators who did not attend. Brockmeier, Sermon, and Hope (2005) and McLeod 
and Richardson (2011) found that the limited amount of research specifically on 
administrators has prevented an accurate assessment of principal influences on what 
technology can do for education.  
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 Other research shows that the gap between knowledge and skills may be 
decreasing as technology becomes more readily available. May (2003) found that 
principals believed computers made them more effective in the areas of communication 
and management. Seay (2004) found that current Texas administrators may be getting 
enough technology preparation now compared to previous training courses. Principals 
have the responsibility to foster an atmosphere where teachers and students can feel 
confident using technology in the classroom (Fadel & Lemke, 2006; Scanga, 2004; 
Schmoker, 2000; Schrum, Galizio, & Ledesma, 2011; VDOE, 2003, 2008). Ash and 
Persall (2000) found that many schools before 2000 were not organized to effectively 
support and encourage learning. They believe that schools need to be focusing on 
students, the roles of teachers, and the leadership of school leaders. They developed a 
formative leadership theory with 10 principles which would support quality leadership in 
schools. One of the principles from their theory requires leaders to be more encouraging 
and supportive of innovation and creativity. This can be accomplished through 
appropriate leadership in the area of technology (Ash & Persall; 2000; Yu & Durrington, 
2006).  
Technology standards in education for public school administrators are a recent 
requirement in our era of working under educational standards. The national standards 
for public school administrators were distributed in November, 2001 (ISTE, 2002). 
Research in the effectiveness of state standards (Awalt & Jolly, 1999; Peterson, 2000) 
or national standards (Brockmeier et al., 2005; May, 2003; Seay, 2004; Ury, 2003) for 
public school administrators is minimal. The National Technology Plan reported in the 
document ―Toward A New Golden Age in American Education: How the Internet, the 
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Law and Today’s Students Are Revolutionizing Expectations‖ (Patrick, 2004b) highlights 
seven major action steps and recommendations needed to prepare our nation for the 
global 21st century. The first action listed in the national plan is to strengthen leadership. 
One recommendation in this action area is to improve administrator programs to include 
technology decision making. Other parts of the plan include: innovative budgeting, 
improve teacher training, support e-learning and virtual schools, encourage broadband 
access, move toward digital content, and integrate data systems. 
 The National Center for Educational Statistics (NCES) has collected surveys of 
schools since 1994 asking a number of questions about the availability and usage of 
technology (Gray & Lewis, 2009; Wells & Lewis, 2006). The NCES survey results first 
began by finding only a very small percentage of schools where technology was 
present. Today, we would need to look at very specific locations and educational 
situations in order to find some form of technology access lacking. These deficient 
locations include both rural and urban fringe areas (Gray & Lewis, 2009). If technology 
is available and used in the public schools in Virginia, then the effects of administrative 
technology leadership can ameliorate or worsen educational technology usage. 
 The technology skills of public school administrators may not, however, be a 
significant factor for administrative qualifications. A research report evaluating a 1998 
national survey found that a school technology audit should be completed to determine 
the degree to which a school is becoming a technology-supported learning environment 
(Anderson & Dexter, 2000). These authors created a leadership model which focused 
on technology leadership factors rather than technology skill factors when determining 
success of technology in schools (Anderson & Dexter, 2005). Their model proposes that 
  
7 
 
technology resources have little effect on technology outcomes without the intervening 
aspect of technology leadership. Tests of their model demonstrate the need for 
improved theoretical direction on how leadership and resources combine to best utilize 
technology to support teaching and learning in the classroom (Anderson & Dexter, 
2005).  
Rationale and Significance of the Study 
 Using the results of this study could impact staff development and administrative 
preparation programs in Virginia by providing research data to focus funding and efforts 
on areas where administrators lack technology skills and knowledge. Improved 
technology skills for educational leaders, similar to improving technology skills for 
teachers, are a necessary component for improved technology usage in the classroom 
(Dexter, 2011; McLeod & Richardson, 2011; Schrum, Galizio, & Ledesma, 2011; 
Schmoker, 2000). Technology improvements of the public school principals in Virginia 
could translate into improved technology spending decisions and enhanced effective 
classroom technology usage (Brockmeier, et al., 2005). 
 The survey instrument used in this study can assist in identifying what principals 
in Virginia self-report that they actually do with technology as part of their job, what skills 
administrators in Virginia currently report that they have, and what additional technology 
skills are needed to do their job. Through the survey data, the differences between 
Virginia administrator self-reported skills across the state can be compared and 
analyzed to provide insights for future Virginia administrator technology efforts.  
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Purpose of the Study 
 Currently, there is a lack of clear information about what skills Virginia public 
school principals need in the area of technology. No national instrument exists to 
administer and determine what public school administrators know versus what they can 
do with technology. Educational researchers have used the NETS-A standards to create 
survey instruments for their particular studies (May, 2003; Peterson, 2000; Redish & 
Chan, 2007; Scanga, 2004; Seay, 2004; and Ury, 2003). For the purpose of this study, 
the Virginia public school administrators will be assessed through a survey on their 
engagement and involvement around technology issues. The survey instrument used 
for this study came from the UCEA Center for the Advanced Study of Technology 
Leadership in Education (CASTLE). This instrument was administered online to Virginia 
public school principals. This study provides information on Virginia public school 
principals and their technology skills and knowledge, engagement and involvement 
around technology issues. 
Objective of the Study 
Collecting data about technology engagement and involvement around 
technology issues by principals in Virginia should facilitate discussions and perhaps 
modify practices in the areas of school district staff development, administrative 
certification, and principal preparation programs. This study can inform and perhaps 
direct further studies in educational leadership. Currently, there are no administrator 
standards in Virginia beyond those required in the TSIP portfolio to maintain teaching 
licensure. With a lack of a formal assessment for administrator technology skills and 
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knowledge, we do not know if our public school principals in Virginia have any other 
technology skills and knowledge outside the limits of the TSIP.  
More and more student data is being garnered from school divisions at all levels. 
It is unclear what administrators do with this data. Currently, data analysis is being done 
primarily by central office, school district level staff but also by teachers and 
administrators. Determining current skill levels self-reported by Virginia principals might 
also aid in the alignment of school district staff development and administrative 
preparation programs in the Commonwealth. Therefore, this study followed two lines of 
investigation. The first research question addressed to what degree principals meet 
NETS-A standards; the second investigated demographic differences between 
principals. 
Research Questions 
1. To what degree do principals meet the NETS-A standards? The standards of: 
a. Leadership and Vision 
b. Learning and Teaching 
c. Productivity and Professional Practice 
d. Support, Management, and Operations 
e. Assessment and Evaluation 
f. Social, Legal, and Ethical Issues (ISTE, 2002) 
 
2. Are there differences in how principals self-report on NETS-A standards by 
various demographic characteristics? 
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Methodology of the Study 
The design for this study utilized a quantitative, nonexperimental, convenience 
sample design of a web-based survey taken by administrators in Virginia. According to 
Creswell (2003), a survey design provides a quantitative or numeric description of 
trends, attitudes, or opinions of a population by studying a sample of that population. 
For the purpose of this study, the survey instrument was the Principals Technology 
Leadership Assessment (PTLA) (2006) designed to measure principals’ technology 
leadership inclinations and activities over the course of the school year. This survey is 
research based on NETS-A and psychometrically validated by the American Institutes 
for Research (AIR). The survey was selected as a result of reviewing other existing 
instruments in the area of technology leadership.  
Design, Population, and Sampling Procedures 
 The research design for this study was a nonexperimental study of independent 
variables; that is, an examination of relationships among the dependent and 
independent variables without suggesting direct cause-and-effect relationships. The 
comparative research investigated the relationship between two or more variables by 
examining the differences that exist between two or more groups of participants 
(McMillan & Wergin, 2009). The groups were determined from demographic data 
provided by the participants. 
The population of this study was members of the Virginia Association for 
Supervision and Curriculum Development (VASCD) and members of the Virginia 
Association of Secondary School Principals (VASSP). The VASSP members were 
contacted by email invitation from Dr. Randy Barrack, Executive Director, VASSP 
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(Appendix A). Through the communication of a VASCD e-newsletter, public school 
administrator members in Virginia were invited to participate in a survey (Appendix B). 
The VASCD professional educational organization e-newsletter combined with the 
VASSP email notice should have reached over 2000 administrators in Virginia (A. 
Etchison, personal communication, May 4, 2010). The web link maintained anonymity 
and confidentiality and did not connect any individual participants to the survey.  
No sampling method was employed. The cross-sectional study collected 
information between March and August, 2011 during which time public school 
administrators in Virginia were able to access the survey. All administrators in Virginia 
completing the self-reporting survey were included in the sample.  
Survey Instrument 
 The Principals Technology Leadership Assessment (PTLA) was converted to an 
online web-based survey instrument. The survey came from the work of the UCEA 
Center for the Advanced Study of Technology Leadership in Education (CASTLE). The 
administrators in Virginia, through this survey, were asked to self-report the degree to 
which they meet national technology standards and how they view their knowledge and 
use of technology. 
Data Analysis 
The data was analyzed for validity and reliability for each dimension and the 
survey overall. The web-based survey collected self-reported data on the technology 
skills and knowledge of Virginia public school administrators. Effect sizes, confidence 
intervals, and extensive descriptions are presented to convey the most complete 
meaning of the results (APA, 2010). Comparative nonexperimental research uses 
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frequencies, percentages, averages, and other simple statistics by providing a 
description of the data collected and how two or more groups differ on variables 
(McMillan & Wergin, 2009). In addition to compared demographic variables, the study 
compared responses reporting the most leadership involvement to those responses 
reporting the least leadership involvement. 
Limitations of the Study 
The design for this study limits the replication in other locations. It is not clear if 
nonrespondents are similar to study participants in demographic composition, 
technological skills and knowledge, or professional educational experience. For these 
reasons, results cannot be generalized. There should not be an attempt to generalize 
the results beyond the intended population or beyond the present time due to the limited 
sample used in the study. It is also unclear if participant responses were based on their 
individual perceptions and practices or on their wish to be in agreement with 
recommended practices. The potential for social desirability limits this study. The 
invitation to participate in the survey tried to decrease social desirability error.  
Summary 
 The role of technology in education is evolving. Students and teachers are 
becoming more comfortable using technology as a part of the educational experience. 
Public school administrators are fairly new to the technology realm. Empirical research 
has shown over the past few years that technology skills and knowledge are increasing 
in administrators (Brockmeier, et al., 2005; Redish & Chan, 2007; Seay, 2004; Ury, 
2003). Virginia administrators have current technology standards which must be met. 
This research study determined the self-reported technology knowledge and skills 
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present and what technology knowledge and skills may be needed to perform the job as 
a Virginia public school administrator. A review of the current research available on the 
development of technology standards and survey instruments to determine technology 
skills and knowledge of public school administrators is completed in Chapter Two. 
Chapter Three describes the methodology for the online survey for the study. Chapter 
Four describes the results of the study and analysis of the data. Chapter Five focuses 
on evaluating the results of the study and provides recommendations for further study. 
Definition of the Terms 
 For the purpose of this study the following terminology is defined as follows: 
Administrator. Building-level administrators in a school district; in Virginia these are 
building Principal and Assistant Principal. 
Competency. The level of ability, skill, and knowledge demonstrated and as required 
for the professional education position or job. 
Principal. A school leader with responsibilities outlined in the Code of Virginia (Va. Code, 
§ 22.1-293, 2011) which states that a principal shall provide instructional 
leadership in, shall be responsible for the administration of, and shall supervise 
the operation and management of the school or schools and property to which he 
has been assigned, in accordance with the rules and regulations of the school 
board and under the supervision of the division superintendent. 
National Educational Technology Standards – Administrators (NETS-A). Indicator 
standards of effective leadership for technology in schools (ISTE, 2002)  
Standards. Those terms, concepts and frameworks of a profession which guide the 
practice and operations of educators. 
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Technology. Knowledge about and use of computers and related technologies in (a) 
delivery, development, prescription, and assessment of instruction; (b) effective 
uses of computers as an aid to problem solving; (c) school and classroom 
administration; (d) educational research; (e) electronic information access and 
exchange; (f) personal and professional productivity; and (g) computer science 
education. (VDOE, 2003). 
 
Technology Standards for Instructional Personnel (TSIP). Many states have similar 
technology standards for instructional personnel but in essence mean the same; 
minimum technology standards and tasks required for educational personnel to 
be considered technologically competent.
 15 
 
 
 
Chapter 2 
 
 
 
 
Review of the Literature 
Introduction 
 Technology in the American public school systems during the late 20th century 
was an instructional strategy. Today there are increasing demands and requirements to 
quantify the learning process that has put new pressures on administrators to 
understand the uses of various technologies for administrative purposes in addition to 
instructional purposes. Research-based support for principals’ technology skills and 
usage is growing (Anderson & Dexter, 2005; Ball & Forzani, 2007; Dawson & Rakes, 
2003; Gray & Lewis, 2009; Strizek, Pittsonberger, Riordan, Lyter, & Orlofsky, 2009; 
Wilsmore & Betz, 2000). 
Administrative leadership as it relates to engagement and involvement around 
technology issues in education is an important part of this research. This study reviewed 
the current research available on the development of technology standards for 
administrators at the national and state level. Educational planning for technology 
engagement is disseminated from both national and state levels. This study examined 
the technology preparation efforts of public school administrators and the standards 
associated with that leadership preparation.  
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The technology mechanisms necessary for public school administrators is in the 
school buildings. The National Center for Educational Statistics (NCES) has collected 
surveys of schools since 1994 asking a number of questions about the availability and 
usage of technology (Gray & Lewis, 2009; Wells & Lewis, 2006). The survey results 
began by finding only a very small percentage of schools where technology was 
present. Today, we need to look at a few very specific locations to find some form of 
technology lacking. These deficient locations include both rural and urban fringe areas. 
Gray and Lewis found that 98 percent of instructional classrooms had Internet access, 
an increase from 94 percent found in 2005 (Wells & Lewis, 2006).  
Dewey (1916/1944) could not have imagined what our world would be like today 
with all of the current influences of technology. Dewey commented in his chapter on 
education as growth that our habits involve thought, invention, and initiative when 
working towards new goals. Educators should be against the routine which, according 
to Dewey, marks an arrest of growth. He correctly described some educational ideas 
that are present today. Hickman (2001) wrote about Dewey’s description of the 
technology revolution in 1939. One important idea Dewey wrote in his essay long ago is 
that talking about revolution is easy, but making one is probably the most difficult and 
necessary task before us. Today many admit that a technology revolution in education 
is upon us. 
Cuban (2001) believed that educational institutions have gotten away from its 
purpose and function by placing too much emphasis on technology usage. Ball and 
Forzani (2007) believe that the core purpose of schools of education in preparing 
teacher is to develop knowledge in education. Without providing disciplined training, Ball 
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and Forzani feel that others without the skills necessary will solve education’s problems. 
Cuban believed that the use of information technologies in schools has not transformed 
teaching and learning nor improved productivity and should return to the civic and social 
roles of schools in a democratic society. Current society, however, is partially guided in 
our educational technological endeavors by Public Law 107-110.  
The Public Law 107-110 is more commonly known as No Child Left Behind Act of 
2001 (NCLB). NCLB was partially designed to reform administrative certification to 
ensure that public school administrators have the instructional leadership skills to help 
teachers teach and students to learn. Principals need to have subject matter knowledge 
which includes the use of computer related technology to enhance student learning. 
NCLB encourages and supports the training of administrators to effectively integrate 
technology into curricula and instruction, including training to improve the ability to 
collect, manage, and analyze data so as to improve teaching, decision making, school 
improvement efforts, and accountability, as well as using technology to promote 
involvement in education and communication of students, parents, teachers, and 
administrators. 
 Di Paola and Tschannen- Morgan (2001) completed an early study of Virginia 
principals in order to support changes called for by education initiatives. The 2001 
survey identified problems of significance and professional development needs for 
Virginia administrators that compare with the six dimensions of the PTLA survey. The 
2001 study was supported by the Virginia Association of Secondary School Principals 
(VASSP) and Virginia Association of Elementary School Principals (VAESP). This study 
collected data on gender, school location, school level, school size, principal’s years in 
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education, staff development and instructional issues (Di Paola & Tschannen –Morgan, 
2001). 
The NCES found in their 2003-04 Schools and Staffing Survey (SASS) 
―Characteristics of Schools, Districts, Teachers, Principals, and School Libraries in the 
United States‖ that 73.2 percent of public school districts provided training for its school 
administrators to use technology for planning, budgeting, decision making, or reporting. 
Virginia reported 89.8 percent of its public school districts provided that type of training 
(Strizek, et al., 2009).  
 In the early 1990’s, DuFour and Eaker (1992) described the thinking at that time 
about standards in education. They found that the complexities of the classroom made it 
impossible to establish meaningful standardization of practices. Yet standards for 
students, teachers, administrators, schools, and states have been developed since 
then. Little did the authors know then that national technology standards of excellence 
would be created in less than 10 years from their earlier study. DuFour and Eaker 
describe in their book the work a principal must do in order for a particular condition to 
be deemed important. They found that inattention to monitoring a particular factor, like 
technology, indicates to the educational community that the factor is less than essential, 
regardless of how often its importance is verbalized. The words and actions by building 
principals and assistant principals determine importance and focus. The belief that what 
gets monitored gets done pushes forward the standards movements which may also 
nudge forward educational changes. 
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The Public School Administrator Today 
 Whitaker (2003) describes that what education really needs is for all principals to 
be like the best principals. He explained that the best principals lead people to 
accomplish the important work of schools. They adapt to change without losing sight of 
what really matters. What really matters is often debated. Standards are often debated. 
It is from these debates that the standards improve and subsequently become more 
widely accepted. Whitaker describes 15 things that matter most in his opinion to great 
leaders, which include: people matter; principals are the variable for the school, hire 
great teachers; and the principal is the filter, they set the tone. Following these ideals, 
according to Whitaker, should be a goal for all principals.  
 Principal preparation programs can help educators on their journey towards 
personal satisfaction and success (Kanan & Baker, 2005). Researchers have 
determined that programs for aspiring principals need to include instruction in 
technology (Awalt & Jolly, 1999; Brockmeier, et al., 2005; Elmore, 2006; Peterson, 
2000; Petzko, 2008; Schrum, Galizio, & Ledesma, 2011). Peterson (2000) found that 
educational administration programs should prepare administrators to lead in schools, 
whatever the current school level of technology, in order to raise the level of technology. 
Awalt and Jolly (1999) had already determined that administration preparation programs 
needed to have technology-related courses. Elmore (2006) believes that new national 
standards for administrators will help change the curriculum in principal preparation 
courses. He also believes we need to get away from lists of courses that aspiring 
administrators choose from to become certified as an administrator. The courses for 
principal preparation, according to Elmore, need to improve the practice of 
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administration and be chosen for inclusion in curriculum for sound professional practice 
reasons. Porter and McMaken (2009) believe that the goal of educational institutions 
should be to strengthen the connection between research and practice. Petzko (2008) 
found that new principals and assistant principals in middle schools and high schools 
saw technology leadership as important but received low preparation for it. The 
research recommends that preparation and induction programs need to evaluate their 
programs and make adjustments from those findings (Petzko, 2008). 
 McLeod and Richardson (2011) believe that being a technology leader is not just 
an added responsibility but a unique set of skills and competencies. Brockmeier, et al. 
(2005) found that the limited amount of research specifically on administrators has 
prevented an accurate assessment of principal influences on what technology can do 
for education. Biddle and Saha (2006) found that principals will seek out education 
research for use. However, they only seek out details of the research knowledge that is 
relevant to their needs (Biddle & Saha, 2006). Schrum, et al. (2011) found no or only 
limited requirement for licensure and principal certification from state web sites. Their 
research asked current practicing principals about their preparation courses. The 
current technology leaders stated that they did not have any specific instructional 
technology courses and only mention in their courses to use technology with regards to 
student assessment and data-driven decision making (Schrum, et al., 2011).  
Brockmeier, et al. concluded from their research that the acquisition of technology skills, 
like research knowledge, is an uneven process which depends on individual initiative 
and priority. Brockmeier et al. found that Hispanic principals in Florida were more likely 
to recognize the need for and to receive more professional development in computer 
  
21 
 
technology than other races. However, they also found that only 60 percent of Florida 
administrators agree or strongly agree that the technology standards can assist in 
technology improvements. Technology improvements of the public school 
administrators in Virginia could translate into improved technology spending decisions 
and enhanced effective classroom technology usage (Brockmeier et al., 2005). 
Technology Standards for Public School Administrators 
 Technology standards in education for public school administrators are fairly 
recent accomplishments. Research in the effectiveness of standards for administrators 
is minimal. Beginning in the mid-90s we can find research debating the value and need 
for technology standards. McLeod and Richardson (2011) found that a limited 
meaningful literature base on school technology leadership remains. They believe that 
we cannot say what effective technology leadership practice looks like with the current 
dearth of high-quality research needed to inform best practice (McLeod & Richardson, 
2011).  
 Awalt and Jolly (1999) completed a study of school administrators and found that 
Texas school administrators lack vital knowledge of technology trends, issues, and 
skills. The sources, Awalt and Jolly believe, for the deficiencies in Texas school 
administrators come from three areas (a) school administrator preparation programs, (b) 
technology-related in-service training, and (c) geographic isolation. The study found that 
administrators must know enough about technology to provide leadership and make 
informed decisions. Awalt and Jolly worked with others to create courses for preservice 
and in-service educational administrators at the University of Texas at Austin and Texas 
A & M University that would address the deficiencies their study found. The courses 
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included topics such as teacher professional development, virtual communities, project-
based collaborative learning, society issues, and technology leadership (Awalt & Jolly, 
1999). The courses offered at that time gave school leaders technology content and 
skills they were lacking. Awalt and Jolly acknowledge that as technology and learning 
change, so will the courses required for school leaders. 
 Peterson (2000) studied a national sample of principals in the fall of 1999. He 
found that principals place a high level of importance on knowledge and skills to perform 
professional responsibilities. The study included a questionnaire survey to technology-
rich schools identified by the CEO Forum’s 1999 School Technology and Readiness 
(STaR) Report. The six sections of the questionnaire survey were:  
1. the level of importance of technological skills;  
2. the level of importance of technological knowledge;  
3. their frequency of use - by tool;  
4.  their frequency of use - by task; 
5. their preferred format for principal preparation programs; and  
6. a general professional profile (Peterson, 2000). 
 
 Peterson (2000) found no significant differences appeared between grade span 
mean ratings in the one-way analyses of variance (ANOVA) tests. No significant 
difference means that technology skills, or a lack of them, does not occur with principals 
in any particular grade level more than another. The results also pointed to the need for 
inclusion of technology in educational leadership programs and expanded research. 
Peterson states that the reality is that not all schools will be technology-rich. Educational 
administration programs should prepare school administrators-in-training to lead all 
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schools of the future, whatever their technology level may be. The researcher was 
surprised to have only 15 percent of the 385 respondents from technology-rich schools 
respond online to the questionnaire. If schools, or the leaders within the schools, are 
really technology-rich, then there should be a comfort in using technology for research 
purposes and submitting information for research surveys online. Peterson admitted 
that there may have been other unknown reasons why so few responded online. 
 The impact of technology on job effectiveness from the high school principal 
point of view was evaluated in a study by May (2003). May surveyed schools in seven 
counties in northern Illinois. A Scantron form, an Optical Mark Read (OMR) form 
commonly used in education for surveys, was sent to principals to gather information on 
technology usage, applications, and perceptions on technology effectiveness for the job. 
Data was collected from 120 principals. He found that high school principals believed 
that they had very high computer skills (May, 2003). 
 In May’s 2003 study, principals on the job between six to 10 years and between 
ages 31 and 40 believed that the computer made them more effective principals. 
Effectiveness was determined, in part, by asking if specific technologies helped them to 
be better principals. The respondents said that the use of e-mail, word processing, and 
Internet access most impacted their effectiveness. Principals with 11 or more years of 
experience and who were over the age of 51 saw the computer as having less impact 
on their effectiveness. May found that principals saw the computer as having the most 
impact on their ability to communicate and that the computer aided them in the 
management aspects of their job. 
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 McCampbell (2001) was an early promoter for the use of technology standards 
for school administrators. He believes that it is what administrators do, or don’t do, that 
is important in determining whether or not information technology will yield benefits for 
students. The technology standards, according to McCampbell, should outline the 
capabilities needed by school administrators. These capabilities, if lacking, can be 
addressed through professional growth plans and university courses for administrators. 
McCampbell feels that the technology standards for administrators are needed but will 
not be enough. He believes that how schools will be affected by the standards depends 
on whether or not the standards are part of a system that involves reflective practice, 
capacity building, accountability, and continuing revision of the standards, and whether 
or not the standards and guidelines are used to provide the specific information as part 
of the accountability of technology for school administrators (McCampbell, 2001) 
 Wilsmore and Betz (2000) determined that instructional technology will only be 
successfully implemented in schools if the principal actively supports it, learns as well, 
provides adequate professional development, and supports staff in the process of 
change. The authors held an online moderated discussion in September and October, 
2000. The contributors to the study, who were all online participants, discussed the 
need for effective leadership/change management skills, the development of effective 
learning communities, and the lack of training for principals in these areas (Wilsmore & 
Betz, 2000). Quilici and Joki (2011) also found administrators lacking in online 
instructional leadership skills. 
 Dawson and Rakes (2003) found that the principal needs training comparable to 
that of teachers if she or he is to facilitate implementation and innovation. Their 
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research found that the training is now beyond the fundamentals of technology yet still 
lacking in what is needed to lead their schools in technology integration process. 
Dawson and Rakes found that principals’ participation in staff development appeared to 
be lacking. They determined that it is difficult for principals to support technology 
innovation and integration if they have only little knowledge about it. Technology training 
for principals, who are integral to the infusion of technology into the school, should be a 
priority (Dawson & Rakes, 2003). 
 Thornton and Perrault (2002) also highlighted the lack of technology skills in 
educators. Principals cannot coach teachers on the appropriate uses of data without 
having basic skills in data analysis themselves. The researchers found that 
demonstrating the utility of the data is critical to gaining teachers’ support and 
cooperation in the implementation of technology. Fusarelli (2008) found that principals 
need training in the principles of applied research, strategic planning and evaluation in 
order to use student and school data. Thornton and Perrault (2002) feel more is needed 
in principal certification programs and professional growth plans to improve the skills 
necessary for proper data-based leadership. 
Scanga (2004) developed an instrument to measure technology competencies 
for school administrators. He found that administrators need to increase their knowledge 
about technology and ways that technology can be integrated into schools. Scanga, 
similar to May’s study, found that principals on the job between six to 10 year and 
between ages 31 and 40 most believed that the computer made them more effective 
principals. Principals with 11 or more years of experience and who were over the age of 
51 saw the computer as having less impact on their effectiveness. All principals saw the 
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computer as having the most impact on their ability to communicate and that the 
computer aided them in the management aspects of their job. 
 Scanga (2004) analyzed surveys from 242 principals in Florida on technology 
leadership competency. The factors in Scanga’s survey were: (a) support professional 
learning with technology, (b) manage and plan for the resources of technology, (c) 
provide staff development, and (d) responsible use of technology. He found a significant 
need for school-based administrators to advance their knowledge about technology and 
to find additional ways that technology can be integrated in schools. 
 Principals and assistant principals in public schools often use technology as part 
of their job performance. Supervision of teachers, staff, and students using technology 
is a part of their administrative role (Virginia Administrative Code, 8VAC20-131-210). 
Some research has shown that there is a gap in knowledge about what principals 
should know and the skills they need to do their job (Awalt & Jolly, 1999; Peterson, 
2000).  
Ury (2003), on the other hand, studied Missouri public school principals and 
found high computer usage and technology knowledge. For his study, Ury created and 
evaluated a survey instrument attempting to represent parts of the administrator 
technology standards, NETS-A. The study analyzed six independent variables: gender, 
school size, school level, years as a principal, years in K-12 education (which is the total 
number of years for the respondent working in education), and attendance at the 
Missouri Technology Leadership Academy. Ury found no significant differences in mean 
ratings for the NETS-A between male or female principals from large or small schools 
across all levels. The years of being a principal, in Ury’s (2003) study, did have an effect 
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on technology usage, similar to the findings in May’s (2003) and Scanga’s (2004) 
studies. Those in education less than or equal to 15 years did have more technology 
usage than those who had greater than or equal to 25 years in education. The 264 
surveys were analyzed, finding higher uses of technology and significantly higher mean 
ratings for NETS-A leadership standards from those who attended the technology 
academy than those who did not attend (Ury, 2003).  
 Seay (2004) presents a contradictory finding to the one from Ury (2003). Seay 
found no difference between Texas principals who attended a technology academy and 
those who did not. Seay developed and administered a 46 part survey online to 150 
high school principals who attended the Technology Leadership Academy and a 
random additional 150 high school principals from across Texas. The belief of all of the 
administrators in this Texas study is that they do get quality technology training during 
professional development and principal preparation programs (Seay, 2004). 
 Ash and Persall (2000) believe that time is not always used effectively in 
technology usage. They feel that technologies that could enhance teaching and learning 
are either not available or not fully utilized. Ash and Persall’s formative leadership 
theory requires leaders to spend time on value-added activities. One such activity is to 
be aware of emerging trends in society and structure instruction to prepare students to 
live in our global, digital world. 
 Fadel and Lemke (2006) reviewed current research and found an emerging 
effect of technology on learning. They found that overall, across all uses in all content 
areas, technology does provide a small, but significant, increase in learning when 
implemented with fidelity. It is the level of fidelity of technology implementation, 
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determined by leadership of the school, which has the greatest impact. The real value to 
research, Fadel and Lemke believe, lies in the identification of those technology 
interventions that get sufficiently positive results to warrant the investment. They found 
that schools with sufficient access still have barriers to effective technology usage. 
These barriers are a lack of: (a) vision, (b) access to research, (c) leadership, (d) 
teacher proficiency in integrating technology in learning, (e) professional development, 
(f) school culture, and (g) resources. Overcoming these barriers requires further 
research and application analysis of best practices to schools. 
 Dexter’s research supported the notion that the principal is key to school 
improvement but found that there is a lack of clear theoretical direction on how 
leadership and resources can be optimally combined in utilizing technology to support 
teaching and learning (Dexter, 2011). The important area from that study was vision. 
The leadership vision framed the problems being addressed by technology (Dexter, 
2011). An instruction-oriented vision, according to Dexter, requires more technology 
leaders who then focus on teacher knowledge about the integration of technology into 
their classroom.   
 Public school administration (principals and assistant principals) has the 
responsibility to foster an atmosphere where teachers and students can feel confident 
using technology in the classroom (Awalt & Jolly, 1999; Ash & Persall, 2000; Dexter, 
2011; Schmoker, 2000; Scanga, 2004; Fadel & Lemke, 2006). The development of 
public school administrators, from preparation to practice, receives its direction and 
guidance from professional standards. 
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 Technology standards in education have been explored and addressed by the 
International Society for Technology in Education (ISTE). Collaboration between ISTE 
and the Collaborative for Technology Standards for School Administrators (TSSA) 
resulted in national standards for the administration group of educators, also known as 
NETS-A. The national standards for public school administrators were distributed in 
November, 2001 (ISTE, 2002). The standards are separated into six domains. Six 
domains are identified by: 
I. Leadership and Vision 
II. Learning and Teaching 
III. Productivity and Professional Practice 
IV. Support, Management, and Operations 
V. Assessment and Evaluation 
VI. Social, Legal, and Ethical Issues (ISTE, 2002) 
State adoption and incorporation of these standards into practice varies. As of May, 
2004, the standards were adopted, adapted, aligned with, or referenced in 75 percent of 
the state department of education administrator technology competency documents 
(ISTE, 2009). These documents detail for each state how public school administrators 
are required to demonstrate specific technology knowledge and skills. Virginia has 
incorporated these standards into its Technology Standards for Instructional Personnel 
(TSIP).  
In 1998, the Virginia Board of Education adopted standards which require that 
school divisions certify their instructional personnel have demonstrated proficiency in 
the use of technology (8 VAC 20-25-30). This is demonstrated through the TSIP. These 
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standards are necessary for recertification and licensure renewal in the Commonwealth. 
Teachers who graduate from Virginia teacher preparation programs now leave college 
already technology qualified. Administrators must maintain license as a public school 
teacher and fall under the current TSIP requirement. Some of the TSIP portfolio 
products necessary to demonstrate competency derive directly from classroom 
instruction. Principals and assistant principals usually do not teach in classrooms and 
may have difficulty demonstrating some technology competencies. Virginia spells out its 
eight technology standards as:  
1. Instructional personnel shall be able to demonstrate effective use of a 
computer system and utilize computer software.  
2. Instructional personnel shall be able to apply knowledge of terms associated 
with educational computing and technology.  
3. Instructional personnel shall be able to apply computer productivity tools for 
professional use.  
4. Instructional personnel shall be able to use electronic technologies to access 
and exchange information.  
5. Instructional personnel shall be able to identify, locate, evaluate, and use 
appropriate instructional hardware and software to support Virginia’s 
Standards of Learning and other instructional objectives.  
6. Instructional personnel shall be able to use educational technologies for data 
collection, information management, problem solving, decision making, 
communication, and presentation within the curriculum.  
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7. Instructional personnel shall be able to plan and implement lessons and 
strategies that integrate technology to meet the diverse needs of learners in a 
variety of educational settings.  
8. Instructional personnel shall demonstrate knowledge of ethical and legal 
issues relating to the use of technology.  
(Virginia Administrative Code, 8 VAC20-25-30) 
The Commonwealth of Virginia put into state code the requirement that all 
instructional personnel master a level of technology in order to teach (8 VAC 20-25-30). 
The Technology Standards for Instructional Personnel (TSIP) were enacted in 1998. 
These standards allow school districts the flexibility to demonstrate to the State 
Department of Education how instructional staffs are deemed technology competent. 
School building principals work with their staff and school district to acquire and 
maintain technology competency. The work being completed is part of a technology 
plan. 
Technology Plans 
The technology reality of our world requires our best principals to be technology 
proficient (Ash & Pearsall, 2000; Va. Code, § 22.1-253.13:8, 2011). The society we live in is 
changing, in large part, due to technology. Our students readily use technology. This 
generation of students has not known a time when technology has not played a key role in 
their daily lives. Our public schools can no longer ignore the culture of technology our students 
embrace. Weaver (2005) asks us to consider the ramifications of technology, even if it is a 
supplement to our education, on our physiology and psychology. Weaver asks if the use of 
technology is worth the cost to us personally. The technology plans at the national and state 
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levels are in place as guides to follow and implement. Hopefully administrators, school 
districts, and schools of education will rise to the challenge and implement efforts to support 
and use the technology plans. It appears it will take all parties involved in producing school 
leaders to raise the level of technology skills and usage necessary in our educational system 
today. The 21st century education our students deserve require that our schools have 21st 
century technology leaders and educators (Gosmire & Grady, 2007; McLeod, 2007; Solomon 
& Schrum, 2007; Schrum & Levin, 2009; Darling-Hammond, 2010).   
Educational Technology Plan - National. 
 The National Education Technology Plan 2004 (Patrick, 2004b) highlights seven 
major action steps and recommendations. The seven major action steps of the plan are: 
(a) strengthen leadership; (b) consider innovative budgeting; (c) improve teacher 
training; (d) support e-learning and virtual schools; (e) encourage broadband access; (f) 
move toward digital content; and (g) integrate data systems. The first action listed in the 
national technology plan is to strengthen leadership.  
One recommendation in this action area is to improve administrator programs to 
include technology decision making. Patrick (2004b) found that it is the leaders at every 
level who provide the type of transformative leadership necessary for systemic change. 
The national technology plan envisions leadership programs that will develop a new 
generation of tech-savvy leaders. The recommendation from the plan is that we retool 
education programs. The retooling needed is in the area of technology decision making 
and organizational change. Principal and leadership courses which deal with these two 
important areas would need to become required curriculum. 
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 Another action in the national technology plan is to consider innovative 
budgeting. Thomas (1999) recommended school administration programs include 
budgeting for the emerging technology in schools. Peterson (2000) found that over 90 
percent of the principals in his study placed high importance on planning and budgeting 
for technology. The technology leadership model from Anderson and Dexter (2005) 
includes school technology budget as a key component of technology leadership. 
 A third action in the national technology plan is to improve teacher training. As a 
school leader, having technology trained instructional staff is paramount. State 
technology plans, like Virginia, include requirements for teacher training to include 
training specifically in technology. 
 Still in development is the fourth action in the national technology plan—
supporting e-learning and virtual schools. This form of instruction is in its infancy. From 
the Office of Educational Technology document ―Helping Practitioners Meet the Goals 
of No Child Left Behind‖ is an included white paper on e-learning by Susan Collins 
(Patrick, 2004a). She feels that we must embrace e-learning solutions. In her call to 
action, she believes that e-learning environments are necessary for schools to provide a 
21st century education. Accomplishing this goal is possible, she believes, through a 
policy agenda that includes the normalized use of e-learning solutions. She feels that 
when local administrators have the power to make effective use of e-learning solutions, 
public schools may be able to provide the education our students are seeking (Patrick, 
2004a).  
 A companion action in the national technology plan is to encourage broadband 
access. With nearly all classrooms wired to the Internet, the differences now rest with 
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the speed of that access. Gray and Lewis (2009) found that 99 percent of all public 
school districts had all or some schools with a local area network. District connections 
were found with 92 percent of all schools. The schools could be connected to the district 
network by one or more means. The types of connections in our schools to the district 
network varied in transmission speeds from less than 1.5 MB (megabytes) per second 
with a fractional T1 connection; over 45 MB per second with a T3/DS3 Internet 
connection; to higher speeds through direct fiber connections (Gray, Thomas & Lewis, 
2010). 
 The sixth action in the national technology plan is to move toward digital content. 
As the access to the Internet has increased, so has the availability and usage of digital 
content. Gray et al. (2010) found that 65 percent of public schools report providing high 
quality digital content. This content includes Web-based learning materials or any text, 
images, sounds and video that have been digitized.  
 The final action in the national technology plan is to integrate data systems. The 
recent study by Gray et al. (2010) found that 85 percent of public schools use the 
Internet to provide data to inform instructional planning. Integration of data systems is 
not; however, equitable across all schools. Gray et al. found that schools with the lowest 
level of minority enrollment were less likely, only 78 percent, to use the Internet to 
provide assessment results and data for teachers than those schools (89 percent) with 
the highest level of minority enrollment (50 percent or more of student population). 
 These seven actions in the national technology plan present courses of action for 
schools, school districts, and states which should be incorporated in some form into the 
state technology plan. Support from national endeavors will benefit and complement 
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state initiatives. These initiatives will need to be incorporated into school district and 
individual school-based technology plans. The combined efforts of state and national 
programs will continue the march forward in the effective usage of technology in 
education. A review of Virginia’s most recent educational technology plan highlights the 
efforts in this state.  
 The National Education Technology Plan (2010) released November, 2010 
presents only five goals. The five goals are in the areas of (a) learning; (b) assessment; 
(c) teaching; (d) infrastructure; and (e) productivity. Administrators and technology 
leaders are instrumental in the success of this five-year plan.  
 The first area of the new National Education Technology Plan (NETP) is the need 
for engaging and empowering learning experiences. Technology leaders are 
encouraged to continue utilizing 21st century competencies in education. NETP charges 
that educators should use the flexibility and power of technology to reach learners 
anytime and anywhere.  
 Assessment follows as the second goal for the NETP. Technology allows 
educators to collect quality data and facilitate timely usage of the data for continuous 
improvement. The new technology goals charge leaders to create electronic learning 
records that are accessible to all stakeholders. Administrators should be able to mine 
assessment data. Technology leaders should continue research and development 
efforts using technology in assessments to assess complex skills, use interactive 
technologies, and assess the intended qualities and abilities of our students and 
effectiveness of our programs. 
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The goal area of teaching requires access to technology-based resources that 
further inspire the usage of engaging and effective learning. Requiring educators to be 
skilled in online teaching and learning is now a part of the NETP. Social networking 
technologies are encouraged for educators to create communities of learners and 
experts. Leaders are charged to use technology to continually improve the professional 
learning environment. 
 The fourth goal of the NETP, infrastructure, has been a goal for years. 
Continuing the improvements in broadband access both at school and at home is a key 
goal to the success of the plan. The access to a device to use this infrastructure is a 
required part of the NETP. Interoperability standards are now required to connect 
fragmented content, resources, and student data. 
 Productivity, the fifth goal of the NETP, requires redesigning processes and 
structures to better use the power of technology to improve learning. Leaders are 
charged with rethinking the basic assumptions of our education system and using 
technology to improve learning. The NETP requirement of the development and use of 
assessments to evaluate the impact technology is truly having on education. With 
technology-powered programs and interventions, administrators are further charged to 
ensure that students progress through our educational system prepared for college and 
careers.  
 Rutkowski, Rutkowski and Sparks (2011) found that school-based support is an 
obstacle in many countries for implementing ICT changes. Their research showed that 
for some countries school support had some effect; in other countries, colleague 
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support had a greater effect on the implementation of activities supporting 21st century 
pedagogies (Rutkowsi et al., 2011). 
Technology Plans Lead by Leaders 
 The best technology plan in any educational setting is only as effective as the 
people who implement it. Slowinski (2003) wrote that administrators who implement 
technology effectively in their schools will contribute greatly to both education and the 
economy in the 21st century. It is the changing technology of the world environment that 
is causing education to embrace it more fully. The effective implementation of 
technology in schools will need to include discussions with school staff on how to best 
use technology. Slowinski also reminds school leaders to include in their discussions 
that technology is not designed to replace teachers, but rather it is designed to enhance 
teaching and learning. Discussions must include the need for time to learn, experiment, 
share and integrate technology (Slowinski, 2003; Dexter, 2011). Strategies need to be 
developed by the school leaders who have basic technology integration and are 
progressing towards full implementation. These strategies need to include the total cost 
of ownership (TCO) in the school’s vision for the technology (Slowinski, 2003). 
 Pflaum (2004) found evidence to support Slowinski’s claims. Pflaum’s book 
details a year-long study of schools using technology across the country by the author. 
He summarized his conclusions and recommendations among many to include that (a) 
computers can be effective tools to support the alignment of standards, instruction, and 
assessment; (b) schools have no shortage of software; instead, they have a surfeit of 
digital materials but a shortage of time to evaluate and use them; and (c) technology is 
best used when the principal is committed and the school has a full-time technology 
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coordinator. He recommends that school leaders demonstrate commitment to 
technology by hiring staff that are committed to using and improve instruction through 
technology (Pflaum, 2004). Another recommendation from Pflaum’s study is to 
demonstrate the analytical power of technology to facilitate changes and improvements 
of teaching. Computer programs are only as good as the people who use the 
information the program produces. Another way to have a committed principal may be 
through the implementation of technology standards for the leaders themselves. 
 The standards are not enough says Daresh (2006). He sees that principals are 
now no longer expected only to be competent managers of schools and deeply involved 
in instructional improvement. They now have multiple duties to perform in numerous 
aspects of education. Daresh does agree that principal’s need to model commitment to 
the effective use of technology in schools. He says that it is not enough for standards to 
merely state a need to demonstrate awareness of technology. A principal, according to 
Daresh, needs to increase working with technology in the areas of communication skills, 
managerial applications, presentation and information processing, and improvement of 
instruction which increases student learning (Daresh, 2006). 
 McMillan and Fiore (2003) found in a survey of 218 recent graduates of Virginia 
programs in educational administrative licensure that their graduate preparation 
program did not prepare them well for using technology. The survey results suggested 
that Virginia administrators need a variety of professional development opportunities to 
include the areas of data-driven decision-making, using technology for administration, 
planning, instructional leadership and leadership skills (McMillan &Fiore, 2003). 
McMillan and Fiore found that the principals’ use of technology to support decision 
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making varies depending on the type of data required. They found that Virginia 
administrators do not have the required skills they need to effectively use data provided 
currently by the public school systems. The Virginia Department of Education and local 
school districts are charged to increase the training for their public school administrators 
lacking in these areas. Technology standards for administrators assist, at many levels of 
education, in the development of technology training plans for administrators. 
Principals and NETS-A 
 The Technology Standards for School Administrators Collaborative project 
originally created the Technology Standards for School Administrators (TSSA) 
(Appendix C) (ISTE, 2002).  ISTE made the TSSA standards the national technology 
standards for administrators.  ISTE presented through the initiative a consensus of what 
the members of the collaborative determined to be the best indicators of an 
accomplished school leader for the effective use of technology in schools (Brooks-
Young, 2002). ISTE provided specific recommended tasks of three different 
administrator jobs (superintendent-level leaders, district-level leaders, and campus-level 
leaders). ISTE provided an example for campus-level leaders, which are principals and 
assistant principals, through an illustrative scenario of a practicing principal.  
 ISTE provided specific task examples for each TSSA standard of principals who 
effectively lead integration of technology. The Leadership and Vision standard 
recommended the following tasks to demonstrate competency in meeting the NET-A 
standard: (1) participate in an inclusive district process through which stakeholders 
formulate a shared vision that clearly defines expectations for technology use; (2) 
develop a collaborative, technology-rich school improvement plan, grounded in research 
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and aligned with the district strategic plan; and (3) promote highly effective practices in 
technology integration among faculty and other staff (Brooks-Young, 2002). The 
Learning and Teaching standard recommended the following tasks to demonstrate 
competency in meeting the NET-A standard: (1) assist teachers in using technology to 
access, analyze, and interpret student performance data, and in using results to 
appropriately design, assess, and modify student instruction; and (2) collaboratively 
design, implement, support, and participate in professional development for all 
instructional staff that institutionalizes effective integration of technology for improved 
student learning (Brook-Young, 2002).  The Productivity and Professional Practice 
standard recommended the following tasks to demonstrate competency in meeting the 
NET-A standard: (1) use current technology-based management systems to access and 
maintain personnel and student records; and (2) use a variety of media formats, 
including telecommunications and the school Web site, to communicate, interact, and 
collaborate with peers, experts, and other education stakeholders (Brook-Young, 2002). 
The Support, Management, and Operations standard recommended the following tasks 
to demonstrate competency in meeting the NET-A standard: (1) provide campus-wide 
staff development for sharing work and resources across commonly used formats and 
platforms; (2) allocate campus discretionary funds and other resources to advance 
implementation of the technology plan; and (3) advocate for adequate, timely, and high-
quality technology support services (Brook-Young, 2002). The Assessment and 
Evaluation standard recommends the following tasks to demonstrate competency in 
meeting the NET-A standard: (1) promote and model the use of technology to access, 
analyze, and interpret campus data to focus efforts for improving student learning and 
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productivity; (2) implement evaluation procedures for teachers that assess individual 
growth toward established technology standards and guide professional development 
planning; (3) include effectiveness of technology use in the learning and teaching 
process as one criterion in assessing performance of instructional staff (Brook-Young, 
2002). The Social, Legal, and Ethical standard recommends the following tasks to 
demonstrate competency in meeting the NET-A standard: (1) secure and allocate 
technology resources to enable teachers to better meet the needs of all learners on 
campus; (2) adhere to and enforce among staff and students the district’s acceptable 
use policy and other policies and procedures related to security, copyright, and 
technology use; and (3) participate in the development of facility plans that support and 
focus on health and environmentally safe practices related to the use of technology 
(Brook-Young, 2002). 
 The six standards, originally created by the TSSA collaborative, were not 
designed as a minimum or a maximum level of knowledge or skills for public school 
administrators. The standards help educators understand what it means to be an 
effective 21st century administrator. Technology empowers administrators by the 
information it can readily produce and communicate (Brook-Young, 2002). Technology 
plans elaborate, at various levels, the roles and tasks of administrators.   
Educational Technology Plan–Virginia 
 Virginia’s Board of Education created a technology plan titled ―Educational 
Technology Plan for Virginia: 2003-2009‖ (VDOE, 2003). This plan presents a vision for 
technology in Virginia’s classrooms and the framework to evaluate school and district 
level technology programs. There are five main components of the Virginia plan: (a) 
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integration, (b) professional development, (c) connectivity, (d) educational applications, 
and (e) accountability. 
 Integration, in the Virginia Educational Technology Plan, deals with the 
appropriate use of specific technologies as highly effective tools in facilitating learning. It 
has a goal of improving teaching and learning through the appropriate use of 
technology. The plan acknowledges that a gap exists in the area of leadership training 
to help administrators develop their own technology plan for use and integration of 
technology into instruction. Another goal of this Virginia technology plan is to improve 
statewide equity in the implementation of technology-enhanced teaching and learning. 
The plan also admits that a gap currently exists between what administrators know and 
what they need to know in order to meet this goal (VDOE, 2003). 
 Professional development, in the Virginia plan, deals with both pre-service and 
in-service training of educational staff with a specific focus on the Virginia Technology 
Standards for Instructional Personnel (TSIP). This component of the Virginia state 
technology plan has as a goal the establishment of partnerships for identifying and 
delivering effective technology training. Another goal is to administer grant programs 
and financial assistance initiatives that support implementation of educational 
technology integration. A final goal in the area of professional development is to 
establish and maintain instructional technologists in school divisions. The plan promotes 
the belief that positive technology leadership will foster effective technology integration. 
To meet this end, the Virginia technology plan acknowledges a deficit exists in the 
number of professional development opportunities for school leaders in the area of 
technology leadership. 
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 The most recent technology plan for Virginia focuses primarily on information and 
communications technology (ICT) literacy, one specific component of 21st century skills 
(VDOE, 2010). The plan includes components that are designed to support effective 
engagement and involvement around technology issues: the appropriate and 
adequately designed educational environment, meaningful engagement of teachers and 
students, purposeful application of tools for learning, use of authentic technology tools 
to extend learning capabilities, and authentic and intelligent assessments. These 
components assist in the development of 21st century skills and information and 
communications technology literacy. 
 The current educational technology plan for Virginia highlights five focus areas 
between 2010 and 2015. The plan states that schools need to consider physical and 
virtual environments in new and innovative ways to support learning activities. Second, 
educators must employ multiple ways to engage students in learning through 
technology. Third, students need to understand the proper application of technology 
tools and to be creative and innovative. Fourth, students should use tools that extend 
student capabilities to perform functions that would be difficult, if not impossible, without 
technology. Fifth, teachers must employ intelligent assessments using data, including 
real-time assessments, to inform instruction (VDOE, 2010). 
 The Virginia state technology plans include components on accountability. One 
goal in this area is to assess the value that information technology adds to teaching and 
learning. Another goal is to provide appropriate decision support capabilities for all 
stakeholders. The Virginia technology plan acknowledges that technology is currently 
not fully utilized to assist schools in decision-making practices. Training is needed for 
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school leaders to improve their usage of technology for management and decision-
making measures. The plan includes the goal of assessing information technology 
literacy. The last accountability goal is to ensure that local technology plans are 
consistent with the state technology plan. 
Technology and its Role with School Administrators  
Technology as Leadership 
 Virginia is not the only state that has technology standards. The technology of 
the school staff and the technology environment they work in determine the success of 
technology integration. A research report evaluating a 1998 national survey found that a 
school technology audit should be completed to determine the degree to which a school 
is becoming a technology-supported learning environment (Anderson & Dexter, 2000). 
Anderson and Dexter did not find any significant differences between male or female 
principals. They did find that overall school leadership as measured by summing eight 
technology leadership attributes was stronger than infrastructure indicators in predicting 
technology pervasiveness in schools as measured by (a) integration of technology in 
teaching, (b) network and Internet utilization, and (c) student use of application tools. 
Technology leadership has a significant and positive correlation with each of the 
dependent variables. These authors later created a leadership model which focused on 
technology leadership factors rather than technology skill factors when determining 
success of technology in schools. 
 The Anderson and Dexter (2005) leadership model operationalized the definition 
of technology leadership. The model evolved from their study of the role and importance 
of leadership compared to technology infrastructure and other characteristics of 
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schools. The leadership model provides some explanation of principal skills and NETS-
A. On the basis of the literature and past research, they would expect technology 
leadership to have considerable effect on the quality of the technology-supported 
learning environment. In addition, technology leadership is likely to be influenced greatly 
by background factors, such as the type of school, and by infrastructural factors, such 
as amount spent on technology. The Anderson and Dexter model proposes a 
leadership mediation function, specifically that resources (infrastructure) have little 
effect on technology outcomes without the intervening aspect of technology leadership 
(Anderson & Dexter, 2005). 
 The leadership model (see Figure 1) describes the reciprocal relationship 
Anderson and Dexter (2005) found between technology leadership and the technology 
infrastructure in place at the school building. Any increase in Internet usage, technology 
integration or student tool use requires increased technology leadership. Technology 
leadership in the form of a technology committee, school technology budget increases, 
increased principal communication with e-mail, policies pertaining to the use of 
technology in the school–all influence the technology infrastructure. The technology 
leadership also directly influences the technology outcomes which continue the cycle 
towards complete and continuously improved technology (Anderson & Dexter, 2005). 
 
 
 
 
Figure 1. Leadership Model Showing the Reciprocal Relationship Between Technology 
Leadership and Infrastructure (Anderson & Dexter, 2005). 
Infrastructure 
 Net Use 
 Technology Integration 
 Student Tool Use 
Technology Leadership 
 Technology Committee 
 School Technology Budget 
 District Support 
 Principal E-Mail 
 Principal Days (On 
Technology) 
 Staff Development Policy 
 Grants 
 Intellectual Property Policy 
 Other Policies 
Technology Outcomes 
 Net Use for e-mail and Web 
 Technology Integration 
 Student Tool Use 
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 Anderson and Dexter found that the school’s overall technology leadership score 
had a higher correlation with each technology outcome indicator than did all of the 
infrastructure indicators with each technology outcome. Their tests of their model of the 
role of technology leadership on school outcomes implies that improved theoretical 
direction is needed on how leadership and resources optimally combine to utilize 
technology to support the learning and teaching goals.  
 The idea that technology leadership is important was also expressed by 
Johnston and Cooley (2001). They found that school leaders must first understand and 
be able to communicate to all a vision of how technology fits into school improvement in 
order to get the most out of using technology. Principals are expected to provide 
leadership for the successful implementation of technology. To do this, according to 
Johnston and Cooley, they must be instructional leaders. They must guide the 
improvement of teaching and learning through the implementation of technology plans 
and any professional development necessary to properly execute those plans. 
Principals must ensure that technology is used effectively and be prepared to evaluate 
technology usage (Johnston & Cooley, 2001). 
 Elmore (2006) proposes rebuilding the system of school leadership preparation. 
He feels that educational leadership is a profession without a practice. Professional 
practices, like medicine and law, control entry into the practice, control access to the 
knowledge that makes up the practice, and take responsibility for developing knowledge 
for the practice. Education has been faulted before for the lack of the prerequisites to be 
called a ―professional practice.‖ Elmore feels that if educators are not willing to exercise 
control over entry, based on whether people can demonstrate mastery of a body of 
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knowledge and the practice derived from that knowledge, they will, by default, allow 
other people with little professional knowledge to control their fate. Elmore further 
laments the problem of poor educational leadership practice with lists of things 
administrators must do to demonstrate technology leadership. He feels that educational 
leadership needs ordered, integrated frameworks. These frameworks that Elmore seeks 
explain what the practice of educational leadership must have for essential knowledge 
and skills and what educational leadership looks like once you have it. The frameworks 
Elmore promotes should be evident in the technology standards for administrators. 
Technology as Instructional Leader 
 Public school administrator standards are also important because of what 
Glickman (2003) described. He professes that school administrators as effective leaders 
must possess an ability to make connections, understand relationships, and see 
interrelationships, while coping with complex change. Creighton (2003) believes that 
technology linked to standards and learning objectives can help all students achieve. 
Administrators who are not knowledgeable about the use and integration of technology 
solutions are less likely to make it part of their vision for reforming instruction that is 
capable of improving student achievement (Glickman, 2003; Dexter, 2011). Support for 
standards is there but effective leadership is not simply meeting the standards; it is 
integrating the standards into an inclusive leadership style that supports the shifting 
priorities within a learning community (Creighton, 2003; Glickman, 2003). 
Summary 
 The development of national and Virginia state technology standards, as well as 
recent research, highlights the need for continued studies. The lack of high-quality 
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research on school technology leadership reinforces the need for study (McLeod 
&Richardson, 2011). Collecting data in Virginia and across the country about 
educational leaders should facilitate further discussions and perhaps modify practices in 
the areas of school district staff development, administrative certification, and principal 
preparation programs. This research study may help inform and direct further studies in 
educational leadership and technology leadership. The leadership model developed by 
Anderson and Dexter (2005) demonstrates that technology leadership directly affects 
technology outcomes. Technology skills and knowledge of Virginia public school 
administrators are a focus of this study.
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Chapter 3 
 
 
 
 
Methodology 
Introduction 
 This chapter provides information about the research design, a review of the 
research questions, and methodology used. The survey instrument and analysis, 
subject selection, data collection and analysis are detailed. 
 The purpose of this study is to determine the engagement and involvement 
around technology issues of public school administrators in Virginia. As a result of the 
literature review, a survey research design was deemed appropriate. The literature on 
assessing principals’ technology leadership presented studies using both qualitative and 
quantitative research. The sample sizes ranged from a few individuals to a few hundred. 
Similar survey research was conducted on individuals in classes, schools, districts, 
states, or as members of technology associations. The evidence of studies 
demonstrating the utility of online survey results, saving time, money, and improving 
data collection and analysis, supports survey research being used in this study.  
The data collected were analyzed for validity and reliability for each dimension 
and the self-reported technology skill levels of these administrators. Email is the method 
of communication most used by the school leaders (Seay, 2004). An authorized pre-
notice letter (Appendix D) adopted from the survey instructions and Dillman (2007) 
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survey procedure recommendations was included in the newsletter from the Virginia 
Association for Supervision and Curriculum Development (VASCD), a state professional 
educational organization, to public school administrators requesting their participation in 
the study. The database of emails for the public school administrators (principals and 
assistant principals) was be kept within the professional organization. A second request 
for participation and thank you emails, as recommended by Dillman, was not be 
possible through this research method. 
The web-based survey utilized for this research project was the Principals 
Technology Leadership Assessment (PTLA) survey (Appendix E) and additional 
demographic questions (Appendix F) designed to further support this research study’s 
specific research questions. This survey is based on NETS-A and psychometrically 
validated by the American Institutes for Research (AIR). The survey came from the work 
of the UCEA Center for the Advanced Study of Technology Leadership in Education 
(CASTLE). Public school administrators in Virginia, through this survey, were asked to 
determine where they are in their self-reported knowledge and usage of technology.  
Research Questions 
1. To what degree do principals meet the NETS-A standards? The standards of: 
a. Leadership and Vision 
b. Learning and Teaching 
c. Productivity and Professional Practice 
d. Support, Management, and Operations 
e. Assessment and Evaluation 
f. Social, Legal, and Ethical Issues (ISTE, 2002) 
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2. Are there differences in how principals self-report on NETS-A standards by 
various demographic characteristics? 
The research questions were addressed through an electronic web-based self-
reported survey. The web-based survey consisted of 35 questions corresponding to the 
six different areas of NETS-A. The answer selections for each question reflect five 
different levels of engagement (from low to high) in behaviors or usage of technology 
that relate to school technology leadership. The respondent selected the statement that 
best described their actual behavior and belief. Additional demographic questions were 
asked in order to support a more detailed data analysis. For further clarification of what 
the research questions and the survey addressed, please see Appendix G. The chart 
demonstrates that the survey questions were aligned to the research questions as 
noted by the check mark in the appropriate column. 
Research Design 
 After a review of research on the technology standards for administrators, 
previous studies were found to be primarily quantitative nonexperimental research 
(Creswell, 2003). The surveys for these studies varied as did the populations sampled. 
This research study can add to the foundation of technology and educational leadership 
research by presenting a study of the behavior of administrators in Virginia, specifically 
the technology leadership–skills, knowledge, engagement and involvement around 
technology issues.  
 Researchers have reported using online surveys for their research design and 
found that this type of survey is worthwhile (Fleming & Bowden, 2009; Glover & Bush, 
2005; Harlow, 2010). Glover and Bush feel that online surveys are useful for opinions 
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on process, content, and philosophical issues, but less effective in securing complex 
and detailed data. Harlow described the results of a longitudinal study in New Zealand 
involving online surveys with many of the benefits and cautions for using the survey. 
The New Zealand project found that an online survey suited the study for the population 
being studied. The participants had access to the Internet, access to a laptop, and 
covered a large area of the country. The advantages to using online surveys were found 
to be access to data more quickly, more accurately useful data, and decrease costs 
associated with the study. Dillman (2007) found that the general principles related to 
paper surveys apply to web-based surveys. New considerations must be made in order 
to get respondents to overcome the urge to use the delete key and remove the invitation 
to participate in the survey. Dillman recommends that we consider how the benefit, cost, 
and trust elements are portrayed to the respondents in a short period of time through 
the survey documents.  
 Fleming and Bowden (2009) also compared two alternate survey modes–mail 
and web-based for research design. The cost and time savings were further supported 
for web-based surveys. These researchers found that visitors to Australia completing 
the web-based survey were not significantly different than those taking the mail survey 
in terms of gender, age, income, education, and country of residence (Fleming & 
Bowden, 2009). 
 Greenlaw and Brown-Welty (2009) conducted a study with the American 
Evaluation Association (AEA) membership. A significant difference was found in 
response rates and costs between paper-based administration, web-based 
administration, and a mixed-mode administration. Greenlaw and Brown-Welty found 
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that web-based surveys were selected by 61.7 percent of respondents when combining 
those from web-based and a mixed-mode administration. The web-based administration 
produced greater results than did the paper-based administration overall and was 
cheaper than the other two modes. The AEA study determined that web-based surveys 
should be considered for members of a profession who are known to have access to 
and be users of the Internet, such as the principals and assistant principals who are 
members of VASCD. Greenlaw and Brown-Welty acknowledge that the professional 
membership respondents would bias the results and limit generalizability of the results 
to that population. 
Rationale for Using an Online Survey 
Using results of this study could impact staff development and administrative 
preparation programs in Virginia by providing research data to focus money and State 
Department of Education efforts on areas where administrators lack technology skills 
and knowledge. Improved technology skills for educational leaders, similar to improving 
technology skills for teachers, are a necessary component for improved technology 
usage in the classroom (Schmoker, 2000). Technology improvements of the public 
school principals in Virginia could translate into improved technology spending 
decisions and enhanced effective classroom technology usage (Brockmeier et al., 
2005). 
 The survey instrument can assist in identifying what principals in Virginia self-
report that they actually do with technology as part of their job, what technology skills 
are needed to do their job, and what skills administrators in Virginia currently report that 
they have. Through the demographic survey data, the differences between Virginia 
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administrator self-reported skills across the state and across academic levels can be 
compared and analyzed to provide insights for future Virginia administrator technology 
efforts. The survey instrument was chosen because it was deemed the most efficient 
and effective way of obtaining the information this study was designed to examine. 
Instrumentation 
 Currently, there is a lack of clear information about what skills and knowledge 
Virginia public school administrators need in the area of technology. No national 
instrument exists to administer and determine what public school administrators know or 
what they can do with technology. Educational researchers have used the NETS-A 
standards to help create surveys for their particular studies (Macaulay, 2009; May, 
2003; Peterson, 2000; Scanga, 2004; Seay, 2004; Ury, 2003). For the purpose of this 
study, the survey used came from the UCEA Center for the Advanced Study of 
Technology Leadership in Education (CASTLE). This instrument was administered 
online to Virginia public school administrators through a link from a professional 
educational organization online newsletter and a professional organization email. 
 The CASTLE survey, Principals Technology Leadership Assessment (PTLA), 
was selected as a result of reviewing other existing instruments in the area of 
technology leadership. The other instruments varied in the question format, answer 
format, usefulness for online administration, and validity evidence. The PTLA survey 
provides 35 statements pertaining to the six domains of the NETS-A performance 
indicators with five possible levels of leadership involvement. Experts in the areas of 
educational technology and school leadership reviewed, and subsequently validated, 
the survey questions. The PTLA had a high overall reliability with a Cronbach’s alpha 
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(α) of 0.95. The highest individual reliability was in the area of ―Leadership and Vision‖ 
(α=0.88). The review of individual items of the instrument found that each item 
contributed to measurement of the PTLA construct of school technology leadership. The 
PTLA instrument did not benefit from the removal of individual items. The expert review 
provided evidence for face validity and set the stage for pilot testing and data analysis. 
The additional demographic questions used in this study have not been reviewed or 
evaluated for usage with the PTLA survey.  
Procedures and Data Collection 
 The Virginia Association for Supervision and Curriculum Development (VASCD) 
database sent the e-newsletter to its members which included the invitation to 
participate in the research through the URL link to the survey. The notice letter was sent 
to capture the recipient’s attention in order to decrease the likelihood of being deleted. 
The notice should be brief, personalized, positively worded, and assist in building 
anticipation of the survey to follow (Dillman, 2007). The answers submitted from 
completing the web-based survey were separated through the Inquisite program from 
the identifying information contained in the answers in order to help protect 
confidentiality. Based upon previous research efforts, it was expected that there would 
have been a response return rate between 20 percent and 65 percent (Macaulay, 2009; 
Peterson, 2000; Scanga, 2004). At daily intervals, the percentage replying to the survey 
was determined. The total was not at least 6 percent after the first e-newsletter. A 
request for survey completion was made through an email invitation by another 
professional organization. Research has shown that efforts after four attempts to 
improve response rates will result in no significant changes (Dillman, 2007; Sheehan, 
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2001; Yun & Trimbo, 2000). In order to obtain sufficient power for this study and desired 
accuracy at the 95 percent confidence level given a total administrator population from 
two professional organizations (principals and assistant principals) in Virginia of over 
2,000, this research will need to have at least 322 respondents (Mitchell & Jolley, 2004).  
Procedures–Data Analysis 
 The data were collected through the Inquisite program available through Virginia 
Commonwealth University (VCU, 2010). Inquisite is an automated survey program that 
facilitates creating and publishing a survey to the Inquisite web server. The Inquisite 
program allowed the data to be separated from identifying demographic information 
keeping all responses confidential. Further analysis of the data transferred from 
Inquisite was conducted with SPSS 19 for Macintosh. The SPSS software allowed 
analysis of frequencies, means, and confidence intervals.  
Validity 
The APA Manual (2010) states that effect sizes, confidence intervals, and 
extensive descriptions are needed to convey the most complete meaning of the results. 
The study results were compared to the initial PTLA findings. With items that are related 
a factor analysis was conducted (Green & Salkind, 2003) and reviewed for significant 
differences. These findings are discussed in the following chapters.  
 The demographic questions added to the PTLA survey questions allowed 
frequency distributions in order to provide a general description of the study population, 
as well as cross-tabulation methods and chi-square analyses. Tests of difference (t-
tests, ANOVA, etc.) using all demographic data (gender, school location setting, years 
in education, school level, and school size) was conducted.  
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About the Sample 
 Virginia has approximately 4,203 principals and assistant principals in the state 
who could have participated in this study (S. Williams personal communication, 
September 20, 2011). The study sample is comprised of 208 (10.4 percent) public 
school administrators in Virginia who are members of two state professional association 
organizations (approximately 2000 administrators). Respondents could have been 
members of one or both organizations. Owing to the potential of specific school 
characteristics being linked directly to participating administrators, only general 
demographic information is reported. Demographic data representing the sample are 
presented in Table 1. 
Of the 190 respondents who provided their gender, 51.1 percent (n = 97) were 
female and 48.9 percent (n = 93) were male. A majority of the respondents (n = 96, 51.6 
percent) were high school administrators with nearly equal percentages from middle 
school and elementary school administrators (n = 46, 24.7 percent and n = 44, 23.7 
percent respectively). The schools these administrators work in were 44.9 percent 
suburban (n = 84), 38.5 percent rural (n = 72) and 16.6 percent urban (n = 31). 
Table 1 shows the number and percent of total respondents for their age, gender, 
school size, years of the administrator in their current position, their years as an 
educator and their years as an administrator. Schools sizes ranged from small (less 
than 250 students) to very large (over 1500 students) with a mean range between 500 
and 749 students and multiple modes with the smallest in the 500 to 749 student 
population range. A majority of the administrators who responded to the survey (n = 
156, 83.4 percent) have been in their current position less than 10 years. Nearly half 
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(n = 87, 46.5 percent) have been in their current position for less than five years.  The 
majority of respondents have been administrators for less than 10 years (n = 98, 52.1 
percent). Figure 2 shows a slightly bimodal distribution for the administrator 
respondent’s years as an educator.  
Table 1 
 Demographics of Survey Respondents 
Variable Number     (% of total) Variable Number     (% of total)  
 
Agea        Genderb 
24-29  1      .5   Male  93      48.9 
30-39  48      25.3  Female  97      51.1 
40-49  65      34.2   
50-59  55      28.9 
60+  21      11.1 
 
School Levelc       School Locationd    
Elementary 44      23.7  Rural  72      38.5 
Middle 46      24.7  Urban  31      16.6 
High  96      51.6  Suburban 84      44.9 
 
School Sizee      Years in Current Positionf 
1-249  12      6.4   1-4  87      46.5 
250-499 37      19.7  5-9  69      36.9 
500-749 39      20.7  10-14  23      12.3 
750-999 29      15.4  15-19  6      3.2 
1000-1499 39      20.7  20-24  2      1.1 
1500+  32      17.0   
 
Years as an Educatorg   Years as an Administratorh 
5-9  8      4.3   1-4  36      19.1 
10-14  36      19.1  5-9  62      33.0 
15-19  46      24.5  10-14  43      22.9 
20-24  28      14.9  15-19  21      11.2 
25-29  19      10.1  20-24  16      8.5 
30-34  28      14.9  25-29  4      2.1 
35-39  19      10.1  30-34  6      3.2 
40+  4      2.1    
 
Note. a n=190, b n=190, c n=186, d n=187, e n=188, f n=187, g n=188, h n=188, imultiple 
modes exist, smallest value is shown  
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Figure 2. Number of Years as an Educator  
 
The largest group of respondents (n = 65, 34.2 percent) were between 40 and 49 
years of age, with 55 (28.9 percent) indicating their ages were between 50 and 59 years 
of age and a close younger age group with 48 (25.3 percent) indicating their ages were 
between 30 and 39 years of age. Only one respondent reported their age between 24 
and 29 years of age. 21 (11.1 percent) of the respondents were the oldest 
administrators, indicating ages over 60. For all respondents the mean and mode range 
were both 40 to 49 years of age. From table 1, the majority of the respondents (n = 98, 
52.1 percent) have less than 10 years as an administrator. A very small group 
represents those who have over 25 years as a public school administrator (n = 10, 5.3 
percent).  
Cross-tabulation listing data on gender and school level (table 2), reveals that 
there were over twice as many females in elementary schools (n = 31) from the survey 
as males (n = 13) in the elementary schools. Approximately one-third more males (n = 
58) as females (n = 38) were in high schools. 
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Table 2 
 Cross-tabulation Gender and School Level 
 
What is your gender? 
Total Male Female 
What is your school level? Elementary School 13 31 44 
Middle School 22 24 46 
High School 58 38 96 
Total 93 93 186 
Note. Males and females both have an M = middle school range and mode = high 
school. 
Reviewing data on gender and age, older females more than younger females 
responded to the survey (table 3). Younger males responded more to the survey than 
older males. Overall, more males were in their 30’s and more females were in their 40’s. 
The male mean age was in the 40 to 49 years old range with a mode in the 30 to 39 
years range. The female mean age was also in the 40 to 49 years old range but their 
mode was greater in the 40 to 49 years range. 
Table 3 
 Cross-tabulation Gender and Age 
 
What is your gender? 
Total Male Female 
What is your age? 24-29 0 1 1 
30-39 33 15 48 
40-49 25 40 65 
50-59 25 30 55 
60+ 10 11 21 
Total 93 97 190 
Note. Male M = 40 to 49 range, mode = 30 to 39; female M = 40 to 49, mode = 40 to 49.  
  
Reviewing data on gender and years as an educator reveals a bimodal affect 
primarily due to the males in the study (figure 3). The females presented near normal 
distribution with the majority of females having between 15 and 24 years as an 
educator. 
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Figure 3. Cross-tabulation Gender and Years as an Educator.  
More males (n = 34) responded to the survey request with 5 to 9 years as an 
administrator compared to females (n = 28). Nearly twice as many females (n = 28) with 
10 to 14 years as an administrator responded as compared to males (n = 15) with the 
same amount of years as an administrator (table 4). 
Table 4 
 Cross-tabulation Gender and Years as a Public School Administrator 
 
What is your gender? 
Total Male Female 
How many years do you 
have  as a public school 
administrator? 
1-4 17 19 36 
5-9 34 28 62 
10-14 15 28 43 
15-19 9 12 21 
20-24 10 6 16 
25-29 2 2 4 
30-34 4 2 6 
Total 91 97 188 
 
Summary 
 
This study used an online questionnaire survey with mean, standard deviation, 
and factor analysis. The subjects were selected from the database of emails through the 
Virginia Association of Supervision and Curriculum Development and Virginia 
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Association of Secondary School Principals. The significance of this study was to 
evaluate the technology leadership of Virginia public school administrators. This 
research determined the extent to which public school administrators self-reported that 
they participate and promote the school district technology plan; support the learning 
and instruction at the public school; model and use available technology resources for 
evaluation and assessment purposes; and model and use technology for 
communication and personal use. The results of this research study could assist in the 
leadership preparation of Virginia public school administrators and add additional 
research data to national studies. The study results and data analysis are explained in 
detail in Chapter 4. 
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Chapter 4 
 
 
 
 
Results and Analysis 
Introduction 
 The purpose of this study was to collect data about engagement and involvement 
around technology issues by principals in Virginia. With a lack of a formal assessment 
for administrator technology skills and knowledge, we do not know if our public school 
principals in Virginia have any other technology skills and knowledge outside the limits 
of the Technology Standards for Instructional Personnel (TSIP). The instrument used for 
this study was the Principals Technology Leadership Assessment (PTLA) designed to 
measure principals’ technology leadership inclinations and activities over the course of 
the school year. The survey was provided through the Inquisite program at Virginia 
Commonwealth University. 
 The study was guided by the following research questions: 
3. To what degree do principals meet the NETS-A standards? The standards of: 
a. Leadership and Vision 
b. Learning and Teaching 
c. Productivity and Professional Practice 
d. Support, Management, and Operations 
e. Assessment and Evaluation 
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f. Social, Legal, and Ethical Issues (ISTE, 2002) 
4. Are there differences in how principals self-report on NETS-A standards by 
various demographic characteristics? 
This chapter presents results of the statistical analyses that have been used to 
describe the respondents and address the research questions. The chapter is divided 
into two sections. The first section uses descriptive statistics to provide a review of the 
PTLA rating distribution, with the difference in PTLA ratings by demographics 
addressed in the second section. 
 Approximately 2000 emails invitations were sent to Virginia public school 
elementary and secondary principals and assistant principals through two professional 
state organizations. Of this number, 208 responded and completed most or all of the 
survey questions online for a response rate of approximately 10.4 percent. The survey 
was provided through the Inquisite program at Virginia Commonwealth University.  
Research Question 1: Distribution of PTLA Ratings 
Overall 
Six dimensions of the PTLA survey were used for this study. Super-variables 
were created for the six dimensions of the study. Each of these dimensions was 
addressed using frequency distributions, mean and standard deviations (table 5).  
Table 5 
 Descriptive Statistics of six Dimensions of Survey 
 Mean SD N 
Productivity and Professional Practice 3.86 .67 193 
Learning and Teaching 3.58 .73 195 
Assessment and Evaluation 3.33 .77 190 
Support, Management, and Operations 3.28 .84 191 
Social, Legal, and Ethical Issues 3.25 .78 188 
Leadership and Vision 2.98 .94 206 
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The mean for the dimensions ―Leadership and Vision‖ (2.98); ―Support, 
Management, and Operations‖ (3.28); ―Assessment and Evaluation (3.33); and ―Social, 
Legal, and Ethical Issues‖ (3.25) means that average response was approximately ―3‖ 
(Somewhat) a modest degree of skill, knowledge and ability. ―Somewhat‖ denotes the 
extent to which administrators self-reported their extent of the meeting the dimension. 
The mean of 3.58 for ―Learning and Teaching‖ means that the average response was 
between ―Somewhat‖ and ―Significantly‖ meeting the dimension. The mean of 3.86 for 
―Productivity and Professional Practice‖ means that the average was ―Significantly‖ 
meeting the dimension. 
Leadership and Vision 
The mean for the dimension ―Leadership and Vision‖ was 2.98 (figure 4), which 
means that the average response was approximately ―3‖ (Somewhat), a modest degree 
of skill, knowledge and ability. ―Somewhat‖ denotes the extent to which administrators 
self-reported their extent of meeting the dimension. The mean of 2.98 for this dimension 
indicates that public school administrators self-report this dimension as an area that 
may need to be addressed or an area of some inactivity.  
Leadership and Vision 
o Question 1 – To what extent did you participate in your district’s or 
school’s most recent technology planning process? 
 
o Question 2 – To what extent did you communicate information about your 
district’s or school’s technology planning and implementation efforts to 
your school’s stakeholders? 
 
o Question 3 – To what extent did you promote participation of your school’s 
stakeholders in the technology planning process of your school or district? 
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o Question 4 – To what extent did you compare and align your district or 
school technology plan with other plans, including district strategic plans, 
your school improvement plan, or other instructional plans? 
 
o Question 5 – To what extent did you advocate for inclusion of research-
based technology practices in your school improvement plan? 
 
o Question 6 – To what extent did you engage in activities to identify best 
practices in the use of technology (e.g., reviews of literature, attendance at 
relevant conferences, or meetings of professional organizations)? 
Figure 4. Leadership and Vision Histogram of Responses with Normal Curve 
The individual questions, with means and standard deviations, presented in table 
6 indicate that all of the questions had a large standard deviation. The highest mean in 
this dimension, question 5, indicates that public school administrators report a strong 
advocacy for inclusion of research-based technology practices in their school 
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improvement plan. The advocacy for research-based technology practices will be 
further discussed in Chapter 5. The overall Leadership and Vision mean and standard 
deviation are discussed next. 
Table 6 
 Descriptive Statistics of Leadership and Vision Questions 
 Mean SD N 
Question 1 – To what extent did you participate in your district’s or 
school’s most recent technology planning process? 
 
2.79 
 
1.251 
 
206 
Question 2 – To what extent did you communicate information 
about your district’s or school’s technology planning and 
implementation efforts to your school’s stakeholders? 
 
 
2.94 
 
 
1.145 
 
 
205 
Question 3 – To what extent did you promote participation of your 
school’s stakeholders in the technology planning process of your 
school or district? 
 
 
2.82 
 
 
1.142 
 
 
202 
Question 4 – To what extent did you compare and align your 
district or school technology plan with other plans, including district 
strategic plans, your school improvement plan, or other 
instructional plans? 
 
 
3.05 
 
 
1.263 
 
 
202 
Question 5 – To what extent did you advocate for inclusion of 
research-based technology practices in your school improvement 
plan? 
 
3.18 
 
1.172 
 
203 
Question 6 – To what extent did you engage in activities to identify 
best practices in the use of technology (e.g., reviews of literature, 
attendance at relevant conferences, or meetings of professional 
organizations)? 
 
 
3.08 
 
 
1.135 
 
 
204 
 
Discussion 
Figure 5 represents the total number of each response (1 through 5) for each of 
the questions from the Leadership and Vision standards section as a percentage out of 
100 percent. Leadership and Vision (N= 206) overall has a standard deviation of .938 
(figure 4). The overall mean for the dimension ―Leadership and Vision‖ of 2.98 was the 
lowest mean of all six dimensions meaning that respondents for this dimension self-
reported their lowest skills, knowledge and ability overall. The standard deviation of .938 
was the highest of the six dimensions. This means that the variability is great between 
  
68 
 
public school administrators on the standard. The low mean and high standard deviation 
for this dimension indicates that public school administrators in Virginia could benefit 
from training, professional development, and support to meet this NETS-A standard. 
From the data, the NETS-A standard for Leadership and Vision was not met by Virginia 
public school administrators. 
Figure 5. Leadership and Vision Responses for Each Question  
Learning and Teaching 
The mean of 3.58 for ―Learning and Teaching‖ (figure 6) means that the average 
response was between ―Somewhat‖ and ―Significantly‖ meeting the dimension, which is 
a modest degree of skill, knowledge and ability. ―Somewhat‖ and ―Significantly‖ denotes 
the extent to which administrators self-reported their extent of meeting the dimension. 
The mean of 3.58 for this dimension indicates that public school administrators self-
report this dimension as an area that is strong or an area of frequent activity. 
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Figure 6. Learning and Teaching Histogram of Responses With Normal Curve  
The individual questions, with means and standard deviations, presented in table 
7 indicate that all of the questions had a smaller standard deviation than the Leadership 
and Vision dimension. The highest mean in this dimension, question 2, indicates that 
public school administrators report a strong advocacy for providing assistance to 
teachers for using student assessment data to modify instruction. The advocacy for 
using student assessment data to modify instruction will be further discussed in Chapter 
5.  The overall Learning and Teaching mean and standard deviation are discussed next. 
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Table 7 
 Descriptive Statistics of Learning and Teaching Questions 
 Mean SD N 
Question 1 – To what extent did you provide or make available 
assistance to teachers to use technology for interpreting and 
analyzing student assessment data? 
 
3.86 
 
.859 
 
195 
Question 2 – To what extent did you provide or make available 
assistance to teachers for using student assessment data to 
modify instruction? 
 
3.96 
 
.845 
 
194 
Question 3 – To what extent did you disseminate or model best 
practices in learning and teaching with technology to faculty and 
staff? 
 
3.44 
 
.986 
 
194 
Question 4 – To what extent did you provide support (e.g., release 
time, budget allowance) to teachers or staff who were attempting 
to share information about technology practices, issues, and 
concerns? 
 
 
3.44 
 
 
1.028 
 
 
194 
Question 5 – To what extent did you organize or conduct 
assessments of staff needs related to professional development 
on the use of technology? 
 
3.20 
 
.983 
 
194 
Question 6 – To what extent did you facilitate or ensure delivery of 
professional development on the use of technology to faculty and 
staff? 
 
3.60 
 
.964 
 
193 
 
Learning and Teaching 
o Question 1 – To what extent did you provide or make available assistance 
to teachers to use technology for interpreting and analyzing student 
assessment data? 
 
o Question 2 – To what extent did you provide or make available assistance 
to teachers for using student assessment data to modify instruction? 
o Question 3 – To what extent did you disseminate or model best practices 
in learning and teaching with technology to faculty and staff? 
 
o Question 4 – To what extent did you provide support (e.g., release time, 
budget allowance) to teachers or staff who were attempting to share 
information about technology practices, issues, and concerns? 
 
o Question 5 – To what extent did you organize or conduct assessments of 
staff needs related to professional development on the use of technology? 
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o Question 6 – To what extent did you facilitate or ensure the delivery of 
professional development on the use of technology to faculty and staff? 
Figure 7. Learning and Teaching Responses for Each Question  
 
Discussion 
Figure 7 represents the total number of each response (1 through 5) for each of 
the questions from the Learning and Teaching standards section as a percentage out of 
100 percent. Learning and Teaching (N= 195) overall has a standard deviation of .729 
(figure 6). The overall mean for the dimension ―Learning and Teaching‖ of 3.58 was the 
second highest mean of all six dimensions meaning that respondents for this dimension 
self-reported some of their highest skills, knowledge and ability in this dimension. The 
high mean and low standard deviation for this dimension indicates that public school 
administrators in Virginia self-report that they met the standard of Learning and 
Teaching, but could still benefit from training. Professional development and support 
could allow public school administrators to more completely meet this NETS-A 
standard. From the data, the 2002 NETS-A standard for Learning and Teaching was 
met by Virginia public school administrators. 
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Productivity and Professional Practice 
Figure 8. Productivity and Professional Practice Histogram of Responses With Normal 
Curve 
 
The mean of 3.86 for ―Productivity and Professional Practice‖ (figure 8) means 
that the average response was ―Significantly‖ meeting the dimension, a strong degree of 
skill, knowledge and ability. ―Significantly‖ denotes the extent to which administrators 
self-reported their extent of meeting the dimension. The mean of 3.86 for this dimension 
indicates that public school administrators self-report this dimension as an area that is 
strong or an area of frequent activity. 
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Table 8 
 Descriptive Statistics of Productivity and Professional Practice Questions 
 Mean SD N 
Question 1 – To what extent did you participate in professional 
development activities meant to improve or expand your use of 
technology? 
 
 
3.38 
 
 
.912 
 
 
193 
Question 2 – To what extent did you use technology to help 
complete your day-to-day tasks (e.g., developing budgets, 
communicating with others, gathering information)? 
 
 
4.30 
 
 
.717 
 
 
192 
Question 3 – To what extent did you use technology-based 
management systems to access staff/faculty personnel records? 
 
3.42 
 
1.308 
 
192 
Question 4 – To what extent did you use technology-based 
management systems to access student records? 
 
4.31 
 
.873 
 
191 
Question 5 – To what extent did you encourage and use 
technology (e.g., e-mail, blogs, videoconferences) as a means of 
communicating with education stakeholders, including peers, 
experts, students, parents/guardians, and the community? 
 
 
 
3.90 
 
 
 
.881 
 
 
 
193 
 
The individual questions, with means and standard deviations, presented in table 
8 indicate that the questions had a large variation in standard deviation for this 
dimension. The highest means in this dimension, questions 2 and 4, indicates that 
public school administrators report a strong advocacy for using technology to complete 
day-to-day tasks and accessing student records. The advocacy for using technology to 
complete tasks and for accessing student records will be further discussed in Chapter 5. 
The overall Productivity and Professional Practice mean and standard deviation are 
discussed next. 
Productivity and Professional Practice 
o Question 1 – To what extent did you participate in professional 
development activities meant to improve or expand your use of 
technology? 
 
o Question 2 – To what extent did you use technology to help complete your 
day-to-day tasks (e.g., developing budgets, communicating with others, 
gathering information)? 
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o Question 3 – To what extent did you use technology-based management 
systems to access staff/faculty personnel records? 
 
o Question 4 – To what extent did you use technology-based management 
systems to access student records? 
 
o Question 5 – To what extent did you encourage and use technology (e.g., 
e-mail, blogs, videoconferences) as a means of communicating with 
education stakeholders, including peers, experts, students, 
parents/guardians, and the community? 
Figure 9. Productivity and Professional Practice Total Responses for Each Question 
Discussion 
Figure 9 represents the total number of each response (1 through 5) for each of 
the questions from the Productivity and Professional Practice standards section as a 
percentage out of 100 percent. Productivity and Professional Practice (N= 193) overall 
has a standard deviation of .665 (figure 8). The overall mean for the dimension of 3.86 
was the highest mean of all six dimensions meaning that respondents for this dimension 
self-reported their highest skills, knowledge and ability in this dimension. The highest 
mean and lowest standard deviation for this dimension overall indicates that public 
school administrators in Virginia self-report that they strongly met the standard of 
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Productivity and Professional Practice. Continued professional development and 
support could allow public school administrators to more completely meet this NETS-A 
standard. From the data, the 2002 NETS-A standard for Productivity and Professional 
Practice was the strongest dimension met by Virginia public school administrators. 
Support, Management and Operations 
Figure 10. Support, Management and Operations Total Responses With Normal Curve 
The mean for the dimension ―Support, Management, and Operations‖ was 3.28 
(figure 10), which means that the average response was approximately ―3‖ (Somewhat), 
a modest degree of skill, knowledge and ability. ―Somewhat‖ denotes the extent to 
which administrators self-reported their extent of meeting the dimension.  
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The individual questions, with means and standard deviations, presented in table 
9 indicate that most of the questions had a large standard deviation. The highest mean 
in this dimension, question 1, indicates that public school administrators report a strong 
advocacy for using technology for management and operations such as student 
information system and electronic grade book. The discussion on using technology for 
management and operations will be continued in Chapter 5. The overall Support, 
Management, and Operations mean and standard deviation are discussed next. 
 Table 9 
 Descriptive Statistics of Support, Management, and Operations Questions 
 Mean SD N 
Question 1 – To what extent did you support faculty and staff in 
connectivity to and using district- and building-level technology 
systems for management and operations (e.g., student information 
system, electronic grade book, curriculum management system)? 
 
 
 
4.21 
 
 
 
.847 
 
 
 
191 
Question 2 – To what extent did you allocate campus discretionary 
funds to help meet the school's technology needs? 
 
3.20 
 
1.187 
 
190 
Question 3 – To what extent did you pursue supplemental funding 
to help meet the technology needs of your school? 
 
2.82 
 
1.226 
 
188 
Question 4 – To what extent did you ensure that hardware and 
software replacement/upgrades were incorporated into school 
technology plans? 
 
3.04 
 
1.228 
 
189 
Question 5 – To what extent did you advocate at the district level 
for adequate, timely, and high-quality technology support 
services? 
 
3.32 
 
1.187 
 
189 
Question 6 – To what extent did you investigate how satisfied 
faculty and staff were with the technology support services 
provided by your district/school? 
 
 
3.05 
 
 
1.045 
 
 
190 
 
Support, Management, and Operations 
o Question 1 – To what extent did you support faculty and staff in 
connectivity to and using district- and building-level technology systems 
for management and operations (e.g., student information system, 
electronic gradebook, curriculum management system)? 
 
o Question 2 – To what extent did you allocate campus discretionary funds 
to meet the school’s technology needs? 
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o Question 3 – To what extent did you pursue supplemental funding to help 
meet the technology needs of your school? 
 
o Question 4 – To what extent did you ensure that hardware and software 
replacement/upgrades were incorporated into school technology plans? 
 
o Question 5 – To what extent did you advocate at the district level for 
adequate, timely, and high-quality technology support services? 
 
o Question 6 – To what extent did you investigate how satisfied faculty and 
staff were with the technology support services provided by your 
district/school? 
Figure 11. Support, Management and Operations Total Responses for Each Question 
Discussion 
Figure 11 represents the total number of each response (1 through 5) for each of 
the questions from the Support, Management and Operations standards section as a 
percentage out of 100 percent. Support, Management and Operations (N= 191) overall 
has a standard deviation of .839 (figure 10). The highest mean in this dimension, 
question 1, indicates that public school administrators report a strong advocacy for 
technology systems for management and operations. The overall mean for the 
dimension ―Support, Management, and Operations‖ of 3.28 was the fourth highest mean 
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of all six dimensions; meaning that respondents for this dimension self-reported some of 
their highest skills, knowledge and ability in this dimension. The high mean but high 
standard deviation for this dimension indicates that public school administrators in 
Virginia self-report that they met the standard of Support, Management, and Operations, 
but a large variability exists. Virginia public school administrators could benefit from a 
specific and common training program. Professional development and support could 
allow public school administrators to more completely meet this NETS-A standard and 
have a decreased variability among public school administrators. From the data, the 
2002 NETS-A standard for Support, Management and Operations was met by Virginia 
public school administrators. 
 Assessment and Evaluation   
The mean for the dimension ―Assessment and Evaluation‖ was 3.33 (figure 12), 
which means that the average response was approximately ―3‖ (Somewhat), a modest 
degree of skill, knowledge and ability. ―Somewhat‖ denotes the extent to which 
administrators self-reported their extent of meeting the dimension. 
Table 10 
 Descriptive Statistics of Assessment and Evaluation Questions 
 Mean SD N 
Question 1 – To what extent did you promote or model 
technology-based systems to collect student assessment data? 
 
3.77 
 
.883 
 
190 
Question 2 – To what extent did you promote the evaluation of 
instructional practices, including technology-based practices, to 
assess their effectiveness? 
 
 
3.51 
 
 
.915 
 
 
189 
Question 3 – To what extent did you assess and evaluate existing 
technology-based administrative and operations systems for 
modification or upgrade? 
 
 
2.81 
 
 
1.087 
 
 
190 
Question 4 – To what extent did you evaluate the effectiveness of 
professional development offerings in your school to meet the 
needs of teachers and their use of technology? 
 
 
3.29 
 
 
1.048 
 
 
189 
Question 5 – To what extent did you include the effective use of 
technology as a criterion for assessing the performance of faculty? 
 
3.27 
 
1.059 
 
190 
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The individual questions, with means and standard deviations, presented in table 
10 indicate that a few of the questions had a large standard deviation. The highest 
mean in this dimension, question 1, indicates that public school administrators report a 
strong advocacy for promoting or modeling technology-based systems to collect student 
assessment data. The advocacy for promoting technology-based systems will be further 
discussed in Chapter 5. The overall Assessment and Evaluation mean and standard 
deviation are discussed next. 
Figure 12. Assessment and Evaluation Total Responses With Normal Curve 
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Assessment and Evaluation 
o Question 1 – To what extent did you promote or model technology-based 
systems to collect student assessment data? 
 
o Question 2 – To what extent did you promote the evaluation of 
instructional practices, including technology-based practices, to assess 
their effectiveness? 
 
o Question 3 – To what extent did you assess and evaluate existing 
technology-based administrative and operations systems for modification 
or upgrade? 
 
o Question 4 – To what extent did you evaluate the effectiveness of 
professional development offerings in your school to meet the needs of 
teachers and their use of technology? 
 
o Question 5 – To what extent did you include the effective use of 
technology as a criterion for assessing the performance of faculty? 
Figure 13. Assessment and Evaluation Total Responses for Each Question 
Discussion 
Figure 13 represents the total number of each response (1 through 5) for each of 
the questions from the Assessment and Evaluation standards section as a percentage 
out of 100 percent. Assessment and Evaluation (N= 190) overall has a standard 
deviation of .773 (figure 12). The highest mean in this dimension, question 1, indicates 
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that public school administrators report a strong advocacy for promoting or modeling 
technology-based systems to collect student assessment data. The advocacy for 
promoting technology-based systems will be further discussed in Chapter 5. The high 
mean and relatively low standard deviation for this dimension indicates that public 
school administrators in Virginia self-report that they met the standard of Assessment 
and Evaluation. From the data, the 2002 NETS-A standard for Assessment and 
Evaluation was the weakest dimension met by Virginia public school administrators. 
Social, Legal, and Ethical Issues 
The mean for the dimension ―Social, Legal, and Ethical Issues‖ was 3.25 (figure 
14), which means that the average response was approximately ―3‖ (Somewhat), a 
modest degree of skill, knowledge and ability. ―Somewhat‖ denotes the extent to which 
administrators self-reported their extent of meeting the dimension. 
Table 11 
 Descriptive Statistics of Social, Legal, and Ethical Issues Questions 
 
 Mean SD N 
Question 1 – To what extent did you work to ensure equity of 
technology access and use in your school? 
 
3.67 
 
1.025 
 
189 
Question 2 – To what extent did you implement policies or 
programs meant to raise awareness of technology-related social, 
ethical, and legal issues for staff and students? 
 
 
3.21 
 
 
1.107 
 
 
190 
Question 3 – To what extent were you involved in enforcing 
policies related to copyright and intellectual property? 
 
3.02 
 
1.161 
 
188 
Question 4 – To what extent were you involved in addressing 
issues related to privacy and online safety? 
 
3.24 
 
1.087 
 
189 
Question 5 – To what extent did you support the use of technology 
to help meet the needs of special education students? 
 
3.81 
 
1.032 
 
188 
Question 6 – To what extent did you support the use of technology 
to assist in the delivery of individualized education programs for all 
students? 
 
 
3.68 
 
 
1.052 
 
 
189 
Question 7 – To what extent did you disseminate information 
about health concerns related to technology and computer usage 
in classrooms and offices? 
 
 
2.12 
 
 
1.149 
 
 
189 
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The individual questions, with means and standard deviations, presented in table 
11 indicate that all of the questions had a large standard deviation. The highest mean in 
this dimension, question 5, indicates that public school administrators report a strong 
advocacy for using technology to help meet the needs of special education students. 
The advocacy for using technology to help meet the needs of special education 
students will be further discussed in Chapter 5.  The overall Social, Legal, and Ethical 
Issues mean and standard deviation are discussed next. 
Figure 14. Social, Legal, and Ethical Issues Total Responses With Normal Curve 
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Social, Legal, and Ethical Issues 
o Question 1 – To what extent did you work to ensure equity of technology 
access and use in your school? 
 
o Question 2 – To what extent did you implement policies or programs 
meant to raise awareness of technology-related social, ethical, and legal 
issues for staff and students? 
 
o Question 3 – To what extent were you involved in enforcing policies 
related to copyright and intellectual property? 
 
o Question 4 – To what extent were you involved in addressing issues 
related to privacy and online safety? 
 
o Question 5 – To what extent did you support the use of technology to help 
meet the needs of special education students? 
 
o Question 6 – To what extent did you support the use of technology to 
assist in the delivery of individualized education programs for all students? 
 
o Question 7 – To what extent did you disseminate information about health 
concerns related to technology and computer usage in classrooms and 
offices? 
Figure 15. Social, Legal, and Ethical Issues Total Responses for Each Question 
Discussion 
Figure 15 represents the total number of each response (1 through 5) for each of 
the questions from the Social, Legal, and Ethical Issues standards section as a 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Q1
Q2
Q3
Q4
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Q7
Not at all Minimally Somewhat Significantly Fully
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percentage out of 100 percent. Social, Legal, and Ethical Issues (N= 188) overall has a 
standard deviation of .784 (figure 14). The highest mean in this dimension, question 5, 
indicates that public school administrators report a strong advocacy for supporting the 
use of technology to help meet the needs of special education students. The advocacy 
for support the use of technology to help meet the needs of special education students 
will be further discussed in Chapter 5. The overall means for the dimension ―Social, 
Legal, and Ethical Issues‖ of 3.25 was the second to lowest mean of all six dimensions. 
The low mean and low standard deviation for this dimension indicates that public school 
administrators in Virginia self-report they met the standard of Social, Legal, and Ethical 
Issues, but just. Continued professional development and support could allow public 
school administrators to more completely meet this NETS-A standard. From the data, 
the 2002 NETS-A standard for Social, Legal, and Ethical Issues was met by Virginia 
public school administrators. 
Research Question 2: Differences in PTLA Ratings by Demographics 
Using tests of difference, very few significant differences in PTLA ratings by 
leader demographics were located. Gender, years as an educator, school level, school 
size, and school location were analyzed for significant differences. Each area is 
reviewed in the following section.  
 Using a t-test for independent samples, there is no significant difference between 
male and female administrators on any of the PTLA ratings (Appendix H). Analysis of 
variance (ANOVA) for years as an educator (Appendix I), and school location (Appendix 
J) show no difference. ANOVA for school level (Appendices K and L), and school size 
(Appendix M) show a difference. 
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 A one-way ANOVA was used to test for differences among the three school 
levels (table 12). The dimension of Productivity and Professional Practice differed 
significantly across the three levels, F (2, 183) = 6.344, p = 0.002. Tukey post-hoc 
comparisons of the three school levels indicate that the elementary school level (M = 
3.56, 95 percent CI [3.33, 3.79]) was significantly different than the middle school level 
(M = 3.99, 95 percent CI [3.83, 4.15]) p = 0.006, and the high school level M = 3.95, 95 
percent CI [3.81, 4.08]), p = 0.004. Specifically, this means that elementary school 
principals statistically rated significantly lower in the dimension of Productivity and 
Professional Practice than the secondary schools. This result was also found in 
Anderson and Dexter (2005) but not found in Redish and Chan (2007). Elementary 
school technology findings will be discussed in more detail in Chapter 5. 
Table 12 
School Level in the Productivity and Professional Practice Dimension 
 School Level  
Elementary School Middle School High School 
3.56 [3.33, 3.79] 3.99[3.83, 4.15] 3.95[3.81, 4.08] 
Note. Judgments were made on a 5-point scale (1 = not at all, 5 = fully). Means differ at 
p < .05 in the Tukey honestly significant difference comparison. Numbers in brackets 
are 95 percent confidence intervals of the means. 
ANOVA for school size shows a difference (Appendix M) for Learning and 
Teaching dimension (Appendices N and O). Schools with student populations of 500-
749 and 750-999 are statistically different, with the smaller schools rating lower for the 
Learning and Teaching dimension than the larger schools. The school size of 500-749 
has a mean difference of -.5703 with school size 750-999 significant at the 0.05 level. 
The difference in school size for the Productivity and Professional Practice dimension is 
not significant for any particular school size.  
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 Summary 
 The data for this study were collected between March and August, 2011. The 
data was collected through the Inquisite program at Virginia Commonwealth University. 
The results of the data analysis were used to explore the research questions. 
Descriptive statistics of the results for the six dimensions and the survey overall was 
presented. Demographics of administrators who provided answers to the online survey 
were evaluated. Significant findings for the survey were presented. Chapter 5 presents 
further discussions of the findings of the study as well as conclusions and 
recommendations for future research and study of the topic. 
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Chapter 5 
 
 
Conclusion and Recommendations 
Overview of Study 
 The purpose of this study was to collect data about engagement and involvement 
around technology issues by principals in Virginia. With a lack of a formal assessment 
for administrator technology skills and knowledge, we do not know if our public school 
principals in Virginia have any other technology skills and knowledge outside the limits 
of the Technology Standards for Instructional Personnel (TSIP). The instrument used for 
this study was the Principals Technology Leadership Assessment (PTLA) designed to 
measure principals’ technology leadership inclinations and activities over the course of 
the school year. 
 The study was guided by the following research questions: 
1. To what degree do principals meet the NETS-A standards? The standards of: 
a. Leadership and Vision 
b. Learning and Teaching 
c. Productivity and Professional Practice 
d. Support, Management, and Operations 
e. Assessment and Evaluation 
f. Social, Legal, and Ethical Issues (ISTE, 2002) 
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2. Are there differences in how principals self-report on NETS-A standards by 
various demographic characteristics? 
Approximately 2000 emails invitations were sent to Virginia public school 
elementary and secondary principals and assistant principals through two professional 
state organizations. Of this number, 208 responded and completed most or all of the 
survey questions online for a response rate of approximately 10.4 percent. The 
respondent participation was low but acceptable. The study would have improved power 
with more respondents. The survey was provided through the Inquisite program at 
Virginia Commonwealth University. Personal correspondence with Inquisite database 
administrators determined that if a survey was begun and the connection lost, the 
survey was left open until the system closed it at midnight 7 days later (D. Spivey & J. 
Matro, personal communication, September 6, 2011). This process resulted in 18 
surveys having incomplete answers – recorded as missing data. It is unknown which, if 
any, of the completed surveys were simply repeated efforts from those who had an 
incomplete survey earlier. The system showed 203 surveys with no answers. These 
surveys were recorded at midnight which, according to Spivey and Matro, means that 
these surveys were started and closed due to a loss of connection or the administrator 
opted not to answer any of the questions.  
Summary of Findings 
  In the context of the current study, the 2001 study was comparable. Di Paola 
and Tschannen-Morgan (2001) had similar data for administrators by population and 
school level. The middle school level showed the greatest difference between the two 
studies with 58 percent males and 42 percent females in 2001 contrasted with 48 
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percent males and 52 percent females in the current study. The school locations 
reported for both studies are comparable in numbers reporting from suburban, rural and 
urban schools.  
In the context of the current study, the years in education from the 2001 study 
showed some large differences. Virginia public school administrators with 10 to 14 
years in education were 8.9 percent of the 2001 survey and 19.1 percent in the current 
study. The current study had a large group of respondents with 15 to 19 years in 
education (24.5 percent), the 2001 study had 11.9 percent. The 2001 study had 21.9 
percent in the 20 to 24 years in education category, whereas the current study had only 
14.9 percent. The 2001 study had 52.2 percent of respondents in the category ―25 years 
or more‖ in education. The current study had a total of 37.2 percent of respondents with 
25 years or more in education (Appendix P). 
The current study found Virginia public school administrators rating the lowest 
mean in the ―Leadership and Vision‖ dimension out of the six dimensions. On the 
question to what extent they participate in your district’s or school’s most recent 
technology planning process in the Leadership and Vision dimension, Virginia public 
school administrators rated this question the lowest. The six dimensions and the ratings 
overall will be discussed next.  
Discussion 
This study, though limited in scope, provided meaningful data for research. The 
absence of research related to the technology standards for Virginia public school 
administrators has been disheartening. The study reflects that despite 10 years of 
having NETS-A in place, Virginia public school administrators are barely meeting 
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minimum standards in five out of the six dimensions. School administrators did not meet 
the minimum rating for competency in the ―Leadership and Vision‖ dimension. Using this 
study for a foundation upon which to build additional research in Virginia is warranted. 
This study indicates recommendations to target public school administrator 
professional development in each of the areas that demonstrated a weakness in the 
PTLA. The study correctly looked at the old NETS-A standards but resulted in a call for 
action to meet the new NETS-A standards. Schools of education in Virginia could 
modify their coursework for public school administrator preparation to account for the 
areas of weakness as identified from the results of this study. Virginia public school 
divisions could address these weaknesses through directed staff development. The 
results of this study indicate, when compared to the 2001 study, little or no progress has 
been made in the area of public school administrator engagement and involvement in 
technology issues. The Virginia professional associations for public school 
administrators need to provide, measure, and help change the attitudes about 
technology standards. 
Public school administrators need to implement technology effectively through a 
technology plan (Gosmire & Grady, 2007; Johnston & Cooley, 2001; Slowinski, 2003). 
Peterson (2000) had found that over 90 percent of the principals in his study placed 
high importance on planning for technology. The Code of Virginia requires a school 
division technology plan to be consistent with the state technology plan (Va. Code, § 
22.1-253.13:6). This study found that Virginia public school administrators are not 
participating in technology planning even if they, according to Peterson, place a high 
importance on the planning for technology.  
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Slowinski (2003) wrote that administrators who implement technology effectively 
in their schools will contribute greatly to both education and the economy in the 21st 
century. Creighton (2003) advises strategic planning by identifying direction, 
determining why that direction and deciding how we will know when we get there are 
crucial and necessary. Gosmire and Grady (2007) gave advice for school administrators 
to have an effective technology plan by providing vision, context, and sound 
implementation policies. Solomon and Schrum (2007) also promote the need for school 
administrators to have a vision for their technology planning. In addition, they add the 
need for new skills, personal and analytical skills, which are required for current 
business leaders to be successful in their technology planning.  
The weakness in technology plans – creation, implementation and evaluation – 
could be addressed through professional development and college coursework. The 
success of the school technology plan should be measured in a formative and a 
summative manner (Gosmire & Grady, 2007, Solomon & Schrum, 2007). The current 
Virginia technology plan’s focus on ICT literacy requires that public school 
administrators have 21st century skills (VDOE, 2010) The data from this study show 
those 21st century skills are lacking. The results of this study demonstrate a weakness 
in the area of Leadership and Vision further supported by the high standard deviation for 
this dimension. The high standard deviation for this dimension indicates great variability 
in Virginia public school administrators and their skill, knowledge and ability in 
Leadership and Vision. 
The strength found in the ―Leadership and Vision‖ dimension related to 
advocating for inclusion of research-based technology practices in the school 
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improvement plan. The use of research-based practices has been recommended to 
improve school usage of technology (Ball & Forzani, 2007; Fusarelli, 2008). Public 
school administrators do value, know about and use research-based practices (Biddle & 
Saha, 2006; Porter & McMaken, 2009). The concern, from this study, is why public 
school administrators are not using research-based practices to assist in their 
technology planning? The disconnect between research and practice found in this 
dimension is continued in the other five dimensions. 
The Virginia public school principal is the instructional technology leader and is 
responsible for students and their future (Dexter, 2011; McLeod & Richardson, 2011). 
Individually, school principals need to step up and realize that engagement with 
technology is an important aspect of being a school leader. The highest reported ratings 
found in the ―Learning and Teaching‖ dimension related to assisting teachers to use 
technology to analyze student data and using this data to modify instruction. The current 
Virginia educational technology plan encourages data-driven decisions and using 
technology to aid in that effort (VDOE, 2010). The National Education Technology Plan 
(2010) includes as one of its goals to connect content, resources and student data to 
school systems. It is encouraging to find that Virginia public school administrators are 
supporting this effort as well. 
The weak area, however, in the ―Learning and Teaching‖ dimension related to 
assessing staff professional development needs on their use of technology. The Code 
of Virginia requires that each school board annually review its professional development 
program for quality, effectiveness, participation, and relevancy to the instructional needs 
of teachers (Va. Code, § 22.1-253.13:5). Virginia public school administrators’ survey 
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answers indicate that this professional development assessment is being done in their 
schools but not fully. Professional development plans that focus on the technology skills 
that students need is also required in the current Virginia educational technology plan 
(VDOE, 2010). Wilsmore and Betz (2000) determined that instructional technology will 
only be successfully implemented in schools if the principal actively supports it, learns 
as well, provides adequate professional development, and supports staff in the process 
of change. Fadel and Lemke (2006) found that schools with sufficient access still have 
barriers to effective technology usage based, in part, on professional development. The 
weak emphasis on assessing staff professional development needs on the use of 
technology means that professional development that is being provided may not be 
sufficient or even appropriate to the needs of the teachers and students within the 
school. 
The lowest rating in the ―Productivity and Professional Practice‖ dimension 
follows from the discussion of the previous dimension. Virginia public school 
administrators rated the lowest on the question about the extent that they participated in 
professional development to improve their technology usage. Dawson and Rakes 
(2003) believe that one of the reasons for this lack of attention to the needs of teachers 
is from the lack of participation in staff development by their school administration. The 
findings from this study support that belief. Administrator professional development is 
also required through the Code of Virginia. It is not certain why participation in 
professional development to improve engagement and involvement around technology 
issues by Virginia public school administrators is not stronger. One reason may be that 
those administrators who completed the study survey may feel that they do not need 
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additional professional development. Virginia elementary school principals rated 
statistically significantly lower in the dimension of Productivity and Professional Practice 
than the secondary schools. A similar result was also found in Anderson and Dexter 
(2005) but not found in Redish and Chan (2007).  
In contrast to the finding of low emphasis on participation in professional 
development, Virginia public school administrators rated the highest in the extent that 
administrators use technology for day-to-day tasks and use technology to access 
student records. The use of technology for Virginia public school administrators may be 
rated high in part due to the requirement cited in the Code of Virginia which states that 
the principal’s role requires the ability to analyze school test scores by grade and 
discipline in order to provide needed staff development and improve classroom 
practices and student achievement (Virginia Administrative Code 8 VAC 20-131-210). In 
addition, the TSIP further requires instructional personnel to have demonstrated 
proficiency in the use of technology (8 VAC 20-25-30). Strizek, et al. (2009) found that 
89.8 percent of Virginia public school districts provided training for its school 
administrators to use technology for planning, budgeting, decision making, or reporting.  
The school division support for Virginia public school administrators to use technology in 
their role may indicate one reason for this high result in this dimension on the PTLA 
survey. It is uncertain why the study found the contrast between the high use of 
technology for day-to-day tasks and low desire to participate in professional 
development which could improve the technology use. Professional development needs 
assessment could be addressed directly through directed professional development or 
college courses. The lack of Virginia public school administrators participating in 
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professional development to improve their engagement and involvement around 
technology issues may be attributed to the feeling that they do not need it. As 
discussed, the state professional organizations should take note of this study and make 
further plans to support the teaching of engagement and involvement around 
technology issues. The Virginia Department of Education cannot merely require 
professional development, without evidence of implementation and assessment the 
standards may never be met statewide. 
The National Education Technology Plan (2010) includes as one of its goals to 
replace episodic and ineffective professional development by professional learning that 
is collaborative, coherent, and continuous enabled by online learning. Quilici and Joki 
(2011) investigated the roles of online principals and the teachers they supervised. The 
teachers saw the administrators as managers, whereas the principals viewed 
themselves as instructional leaders. The discrepancy indicates that principals need to 
learn instructional leadership skills suitable for a virtual world. The low rating in Virginia 
public school administrators in this dimension indicates an area for future research.  
 The ―Support, Management, and Operations‖ dimension found strength in the 
area of supporting staff to use technology for management and operations (e.g., student 
information system, electronic grade book, and curriculum management system). Yu 
and Durrington (2006) found that Mississippi administrators rated this area their lowest. 
Virginia public school administrators may be rating this area highest due to research to 
support their schools (Biddle & Saha, 2006; Fusarelli, 2008). This area relates to public 
school administrators day-to-day tasks which were supported in the Productivity and 
Professional practice dimension.  
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The lowest rating in the ―Support, Management, and Operations‖ dimension was 
in the area of pursuing supplemental funding. Anderson and Dexter (2005) found grants 
and funding to be important and included this in their model of technology leadership. 
Petzko (2008) found the finance area to be rated low for an area of important 
knowledge and skills. Petzko did, however, find a difference between genders. Female 
administrators rated finance significantly higher in importance than their male 
administrators (Petzko, 2008). The current study showed no difference between 
genders in this area. Virginia public school administrators lack of skill in obtaining 
supplemental funding for technology advances indicate a strong need. The role in which 
professional administrator organizations in Virginia play could facilitate the sharing of 
knowledge and skills needed to pursue additional funding. The overall ―Support, 
Management, and Operations‖ dimension met the NETS-A standard but indicated high 
variability as evidence of the high standard deviation. This large variability in Virginia 
public school administrator survey answers is an area of focus for future research. 
 The Virginia 2001 study found that 75.6 percent felt resource identification and 
utilization was a significant issue and 62.1 percent felt that using computers and other 
technologies as administrative tools was a professional development need. This area 
for Virginia administrators continues to be an area of concern as evidence from this low 
mean in Assessment and Evaluation and a similar low mean in the area of technology 
upgrades in the ―Support, Management, and Operations‖ dimension. 
A strength found in the area ―Assessment and Evaluation‖ was in the promotion 
or modeling of technology-based systems to collect student assessment data. Other 
questions relating to student data in the PTLA support the high mean. Student data 
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research (Biddle & Saha, 2006; Fusarelli, 2008) along with state (VDOE, 2010) and 
federal requirements (NCLB, 2001) support the Virginia administrator efforts in this 
dimension. Jacobs (2010) found that starting with assessments has proven to be the 
most successful portal to moving school faculty and administrators into 21st century 
teaching and learning. 
The movement, however, may be hampered as indicated by the low mean rating 
for administrative and operation systems modifications or upgrades. Continuing from the 
Virginia 2001 study, this area is of concern and could be addressed through 
professional development, courses, or state guidelines. Virginia public school 
administrators continue to demonstrate the disconnect between needs and wants. 
Having administrative and operation systems that need modifications or upgrade 
hinders the ability to collect and analyze student assessment data. The data from this 
study do not indicate strength for Virginia public school administrators in accountability 
on the areas of engagement and involvement around technology issues.  
Cooley and Shen (2003) concluded that there is increased principal 
accountability in secondary schools. They found different conditions across urban, 
suburban and rural schools and recommended studying principals at these three types 
of schools. This study collected data from secondary schools and the three types of 
schools. The findings showed no difference between these locations in Virginia. 
Encouraging as this finding may be, the low mean ratings overall on the dimensions do 
not promote a model of excellence for the nation. 
Guidelines appear needed in the area of health concerns related to technology 
and computer usage. All personnel are required as part of the TSIP to demonstrate 
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knowledge of ethical and legal issues relating to the use of technology (8 VAC 20-25-
30). The legality of health issues related to technology needs to be researched and 
disseminated to Virginia public school administrators. The Code of Virginia requires the 
role of the principal to promote a safe and secure environment including the use of 
technology (8 VAC 20-131-210). More research is needed in this area in order for 
Virginia public school administrators to improve in this dimension. 
An encouraging finding in the area of the ―Social, Legal, and Ethical Issues‖ 
dimension was in the promotion of using technology to meet the needs of special 
education students. Biddle and Saha (2006) found school principals in the United States 
and Australia had high applications for research on at-risk students. Creighton (2003), 
however, cautions that principals must help teachers move beyond the practice of 
simply using computers as a remedial tool for drill and practice of basic skills with 
special education students. The data from this study does not show how Virginia public 
school administrators are using technology for special education students.  
The Virginia public school administrators met the 2002 NETS-A standards, which 
would have been acceptable in mid-2005. The study found data that can be used as a 
foundation for future studies and analysis. The call for action is going out – who will hear 
it and act? 
Limitations and Delimitations 
 Virginia administrators that receive the VASCD e-newsletter and are in the 
VASSP email database were selected which will limit application of the findings. As 
evident from the sample, a large number of elementary public school administrators 
may not have received the request to participate in the survey. The public school 
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administrators who completed the survey may not be representative of all Virginia public 
school administrators. The public school administrators in Virginia responding to the 
requests to participate may be more technology savvy than the rest of the state 
administrators. The anonymity of the survey will not allow specificity about which areas 
of the state are represented by the data. Some public school administrators were 
discouraged from participating in the survey by school division policies which require 
that all surveys for school staff must be approved by the school district central office 
administration before completion. The survey for this study was not approved by any 
school district staff.  
The validity concerns for this study include face validity, leniency error, halo 
error, and recency error. The instructions on taking the survey point out some errors 
individuals commonly make when assessing behaviors and performance and 
suggestions to try to reduce these errors (PTLA, 2006). The answers by the 
administrators cannot be controlled. They may answer and bias the response data 
based upon social desirability (giving answers to make themselves look good) or some 
inferred demand characteristic (answering what the respondent thinks the researcher 
wants for an answer) (Mitchell & Jolley, 2004). These factors were addressed and an 
attempt to mitigate in the cover letter from the CASTLE survey instructions. 
Recommendations 
Recommendations for Policy 
The study and research in the area of public school administrators and their 
technology engagement and involvement around technology issues is far from over. 
The National Education Technology Plan (USDOE, 2010) recommends the 
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development and adoption of a common definition of productivity in education and more 
relevant and meaningful measures of outcomes, along with improved policies and 
technologies for productivity. Why did this study find that elementary public school 
administrators rating lower in ―Productivity and Professional Practice‖ than those 
administrators in secondary schools? Are Virginia policies in place that favors 
technology engagement in secondary schools? Current definitions of equity and 
productivity, in Virginia, need to be researched, disseminated and put into policy. 
Does Virginia principal evaluations include NETS-A? Can we create and use a 
technology survey to the revised NETS-A (2009) standards over the same population 
and get similar results? Are policies needed to address the current NETS-A standards 
and bring Virginia public school administrator engagement and involvement around 
technology issues up to a level that would require a change in practice and be evident in 
a new survey with higher ratings? 
Recommendations for Research 
This current study leads to more research questions about differences between 
the 2001 and 2011 Virginia studies. For example, why is there more reported usage of 
researched-based technology school improvement plans now than 2001? Is this change 
by accident or as a direct result of educational efforts? Why the increase in females 
from different school levels responding to the 2011 survey as compared to the 2001 
survey? Are there more females in leadership roles? Are females more comfortable 
responding to electronic survey requests? 
The large variability between Virginia public school administrators, as evidence 
by high standard deviations, needs to be studied. The technology standards for 
  
101 
 
administrators have been in place since 2001, yet the large variability continues. Have 
the technology standards not been enforced in Virginia at any level? 
The answers from these questions will lead to the need for more research and on 
and on. Leadership in the 21st century is more difficult and necessary than ever before 
(Solomon & Schrum, 2007). The current study findings are disturbing because the 2009 
NETS-A standards, although outline similar dimensions, are expanded in globalization, 
digital citizenship and social networking areas of technology (ISTE, 2009). Virginia 
public school administrators have a long road ahead to reach the current National 
Education Technology Standards for Administrators. Leaders have to understand the 
changes in technology and work with them to improve teaching and learning in the 21st 
century and beyond. We should expect nothing less.  
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Appendix A – VASSP Email Notice 
 
Virginia Association of Secondary School Principals  
  
 
March 18, 2011 
  
Dear School Administrator: 
  
I write to introduce you to Jeffrey A. Duncan, a doctoral student in the School of 
Education at Virginia Commonwealth University.  Jeff has been a member of VASSP 
since 1999, and I ask for your assistance in a study that is of significant interest to the 
Association that focuses on the technology skills and knowledge of public school 
administrators in Virginia. 
  
To fulfill his doctoral requirements, Jeff is conducting a web-based survey that should 
not take more than 15 minutes of your time to complete.  You can access the survey 
by visiting the following link: 
  
https://survey.vcu.edu/cgi-bin/qwebcorporate.dll?idx=QS65YA 
  
Your participation would be gratefully appreciated. 
  
Sincerely, 
  
Randy D. Barrack, Ed.D., Ph.D. 
Executive Director 
Virginia Association of Secondary School Principals   
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Appendix B – VASCD Notice 
 
 
The primary research question is:  To what degree do principals meet the NETS-A 
standards?  (ISTE, 2002)  
  
In this study you will be asked to complete a 20-minute survey.  At any time you will be 
able to withdraw and end your participation in the survey.  At the end of the survey you 
will be given the option of submitting or discarding your data. 
  
You may not get any direct benefit from this study, but, the information learned from the 
data may help improve state or district principal preparations and staff 
development.  There are no costs for participating in this study other than the time you 
will spend during the survey process. 
  
Potentially identifiable information about you will not be collected.  Data is being 
collected only for research purposes.  Any identifiable data will be removed through the 
Inquisite survey database.  What I find from this study may be presented at meetings or 
published in papers, but your name will not ever be used in these presentations or 
papers. 
  
Please click here to participate in this survey research. 
  
Note:  Virginia ASCD offers the opportunity for readers to participate in research 
relevant to the organization's mission and Strategic Plan.  VASCD does not endorse or 
assume any responsibility or legal liability for information contained in the survey or in 
linked materials. 
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Appendix C – Technology Standards for School Administrators 
 
 
I. Leadership and Vision 
Educational leaders inspire a share vision for comprehensive integration of technology 
and foster an environment and culture conducive to the realization of that vision. 
 Educational leaders: 
A. facilitate the shared development by all stakeholders of a vision for technology 
use and widely communicate that vision. 
B. maintain an inclusive and cohesive process to develop, implement, and monitor a 
dynamic, long-range, and systemic technology plan to achieve the vision. 
C. foster and nurture a culture of responsible risk-taking and advocate policies 
promoting continuous innovation with technology. 
D. use data in making leadership decisions. 
E. advocate for research-based effective practices in use of technology. 
F. advocate, on the state and national levels, for policies, programs, and funding 
opportunities that support implementation of the district technology plan. 
 
II. Learning and Teaching 
Educational leaders ensure that curricular design, instructional strategies, and learning 
environments integrate appropriate technologies to maximize learning and teaching. 
 Educational leaders: 
A. identify, use, evaluate, and promote appropriate technologies to enhance and 
support instruction and standards-based curriculum leading to high levels of 
student achievement. 
B. facilitate and support collaborative technology-enriched learning environments 
conducive to innovation for improved learning. 
C. provide for learner-centered environments that use technology to meet the 
individual and diverse needs of learners. 
D. facilitate the use of technologies to support and enhance instructional methods 
that develop higher-level thinking, decision-making, and problem-solving skills. 
E. provide for and ensure that faculty and staff take advantage of quality 
professional learning opportunities for improved learning and teaching with 
technology. 
 
III. Productivity and Professional Practice 
Educational leaders apply technology to enhance their professional practice and to 
increase their own productivity and that of others. 
 Educational leaders: 
A. model the routine, intentional, and effective use of technology. 
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B. employ technology for communication and collaboration among colleagues, staff, 
parents, students, and the larger community. 
C. create and participate in learning communities that stimulate, nurture, and 
support faculty and staff in using technology for improved productivity. 
D. engage in sustained, job-related professional learning using technology 
resources. 
E. maintain awareness of emerging technologies and their potential uses in 
education. 
F. use technology to advance organizational improvement. 
 
IV. Support, Management, and Operations 
Educational leaders ensure the integration of technology to support productive systems 
for learning and administration. 
 Educational leaders: 
A. develop, implement, and monitor policies and guidelines to ensure compatibility 
of technologies. 
B. implement and use integrated technology-based management and operations 
sytems. 
C. allocate financial and human resources to ensure complete and sustained 
implementation of the technology plan. 
D. integrate strategic plans, technology plans, and other improvement plans and 
policies to align efforts and leverage resources. 
E. implement procedures to drive continuous improvements of technology systems 
and to support technology replacement cycles. 
 
V. Assessment and Evaluation 
Educational leaders use technology to plan and implement comprehensive systems of 
effective assessment and evaluation. 
 Educational leaders: 
A. use multiple methods to assess and evaluate appropriate uses of technology 
resources for learning, communication, and productivity. 
B. use technology to collect and analyze data, interpret results, and communicate 
findings to improve instructional practice and student learning 
C. assess staff knowledge, skills, and performance in using technology and use 
results to facilitate quality professional development and to inform personnel 
decisions 
D. use technology to assess, evaluate, and manage administrative and operational 
systems. 
 
VI. Social, Legal, and Ethical Issues 
Educational leaders understand the social, legal, and ethical issues related to 
technology and model responsible decision-making related to these issues. 
 Educational leaders: 
A. ensure equity of access to technology resources that enable and empower all 
learners and educators. 
B. identify, communicate, model, and enforce social, legal, and ethical practices to 
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promote responsible use of technology. 
C. promote and enforce privacy, security, and online safety related to the use of 
technology. 
D. promote and enforce environmentally safe and healthy practices in the use of 
technology. 
E. participate in the development of policies that clearly enforce copyright law and 
assign ownership of intellectual property developed with district resources. 
 
This material was originally produced as a project of the Technology Standards for 
School Administrators Collaborative. 
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Appendix D- Notice Letter 
 
 
Subject: Educational Leadership Research Survey Notification 
  
You are invited to voluntarily participate in a web-based technology leadership survey. A 
web-based technology leadership survey is being made available to you through the link 
below. The survey supports PhD research study in Educational Leadership from Virginia 
Commonwealth University under the direction of Dr. Gary Sarkozi. This research will 
study the technology skills and knowledge of public school administrators in Virginia. 
  
The survey will take about 20 minutes to complete and the aggregate answers will be 
provided to you upon email request. This survey is completely voluntary and you may 
opt out at any time. All demographic and survey response data are removed from 
associated email addresses. Individuals will not be identified when analyzing and 
reporting the data. By selecting to go to the web site through the link in this email, you 
are consenting to participate in this educational research. If you choose so you can opt 
out at any time. 
 
If you have any questions concerning the study and/or the survey, please contact me at 
(804) 328-4000 or via email at duncanja@vcu.edu or Dr. Gary Sarkozi at (804) 827-
2606. 
 
Thanks for your consideration and support in this research effort. 
 
Sincerely, 
Jeffrey A. Duncan Gary Sarkozi  Jonathan Becker 
Doctoral Candidate Dissertation Chair Dissertation Member 
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Appendix E - CASTLE Survey Questionnaire 
 
 
 
INSTRUCTIONS 
Principals Technology Leadership Assessment 
 
Assessment items are based on the International Society for Technology in Education’s 
(ISTE) National Educational Technology Standards for Administrators (NETS-A). The 
purpose of the assessment is to provide public school administrators with detailed and 
comparative information about their technology leadership. Your participation in this 
survey is completely voluntary and you may opt out at any time. The survey should only 
take 15 minutes to complete. Due to deadline constraints, it is respectfully requested 
that surveys be completed by May 28, 2011. 
 
The individual items in the assessment ask you about the extent to which you have 
engaged in certain behaviors that relate to K-12 school technology leadership. Answer 
as many of the questions as possible. If a specific question is not applicable, leave it 
blank. For example, if a question asks about technology planning activities in your 
district, and your district has not engaged in any such activities, leave the item blank. 
Note that leaving multiple items blank may limit the usefulness of the assessment 
results. 
 
As you answer the questions, think of your actual behavior over the course of the last 
school year. Do not take into account planned or intended behavior. As you select the 
appropriate response to each question, it may be helpful to keep in mind the 
performance of other principals that you know. Please note that the accuracy and 
usefulness of this assessment is largely dependent upon your candor. If done with 
care, the results can provide valuable information to extend or improve public school 
administrator leadership skills. 
 
All information gathered in the study will be kept confidential. If you participate in any 
capacity, you and your school or district will not be identified by name or system in any 
reporting of findings. You indicate your voluntary agreement to participate by completing 
and submitting your survey answers online. 
 
When assessing behaviors and performance, individuals have a tendency to make 
several types of errors. You should familiarize yourself with the following errors: 
 
Leniency error. This occurs when an individual gives himself an assessment 
higher than he deserves. This could occur for several reasons: the individual has 
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relatively low performance standards for himself; the individual assumes that 
other individuals also inflate their ratings; or, for social or political reasons, the 
individual judges that it would be better not to give a poor assessment. 
 
Halo error. This occurs when an individual assesses herself based on a general 
impression of her performance or behavior, and the general impression is 
allowed to unduly influence all the assessments given. An example of halo error 
would be an individual who rates herself highly on every single assessment item. 
It is rare that individuals perform at exactly the same level on every dimension of 
leadership. It is more likely that an individual performs better in some areas than 
on others. 
 
Recency error. This occurs when an individual bases an assessment on his most 
recent behavior, as opposed to his entire behavior over some fixed period of time 
(e.g., the last year). This assessment should be based on your behavior over the 
entire year. 
 
The following terms appear throughout the assessment. Keep these definitions in mind 
as you read the items and make your response. 
 
Technology. Generally refers to personal computers, networking devices and 
other computing devices (e.g., electronic whiteboards and personal digital 
assistants (PDAs)); also includes software, digital media, and communications 
tools such as the Internet, email, CD-ROMs, and video conferencing. 
 
Technology planning. Any process by which multiple stakeholder groups (e.g., 
district administration, school administration, faculty, and parents) convene to 
develop a strategy for the use or expanded use of technology in instruction and 
operations. Technology planning need not be separate from other planning 
efforts, but should be a recurring theme if integrated within a more 
comprehensive planning process. 
 
Research-based. A practice that employs systematic, empirical methods that 
draws on observation or experiment to provide reliable data. Research-based 
work uses research designs and methods appropriate to the research question 
posed and are presented in sufficient detail for replication. The strongest 
research-based practices typically obtain acceptance through peer-reviewed 
journals or expert panels. 
 
Assessment. A method of measurement used to evaluate progress. Student 
assessment typically refers to a method of evaluating student performance and 
attainment to determine whether or not a student is achieving the expected 
outcome(s). 
 
Average time to complete the assessment is about 20 minutes. To take the 
assessment, log on to [web link to VCU Inquisite]. If you choose so you can opt 
out at any time. 
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I. Leadership & Vision 
 
1. To what extent did you participate in your district’s or school’s most recent technology planning 
process? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you communicate information about your district’s or school’s technology planning 
and implementation efforts to your school’s stakeholders? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent did you promote participation of your school’s stakeholders in the technology planning 
process of your school or district? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent did you compare and align your district or school technology plan with other plans, 
including district strategic plans, your school improvement plan, or other instructional plans? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you advocate for inclusion of research-based technology practices in your school 
improvement plan? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
6. To what extent did you engage in activities to identify best practices in the use of technology (e.g. 
reviews of literature, attendance at relevant conferences, or meetings of professional organizations)? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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II. Learning & Teaching 
 
1. To what extent did you provide or make available assistance to teachers to use technology for 
implementing and analyzing student assessment data? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you provide or make available assistance to teachers for using student assessment 
data to modify instruction? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent did you disseminate or model best practices in learning and teaching with technology to 
faculty and staff? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent did you provide support (e.g., release time, budget allowance) to teachers or staff who 
were attempting to share information about technology practices, issues, and concerns? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you organize or conduct assessments of staff needs related to professional 
development on the use of technology? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
6. To what extent did you facilitate or ensure the delivery of professional development on the use of 
technology to faculty and staff? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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III. Productivity & Professional Practice 
 
1. To what extent did you participate in professional development activities meant to improve or expand 
your use of technology? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you use technology to help complete your day-to-day tasks (e.g., developing 
budgets, communicating with others, gathering information)? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent did you use technology-based management systems to access staff/faculty personnel 
records? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent did you use technology-based management systems to access student records? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you encourage and use technology (e.g., e-mail, blogs, videoconferences) as a 
means of communicating with education stakeholders, including peers, experts, students, 
parents/guardians, and the community? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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IV. Support, Management & Operations 
 
1. To what extent did you support faculty and staff in connecting to and using district- and building-level 
technology systems for management and operations (e.g., student information system, electronic grade 
book, curriculum management system)? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you allocate campus discretionary funds to help meet the school’s technology 
needs? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent did you pursue supplemental funding to help meet the technology needs of your 
school? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent did you ensure that hardware and software replacement/upgrades were incorporated 
into school technology plans? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you advocate at the district level for adequate, timely, and high-quality technology 
support services? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
6. To what extent did you investigate how satisfied faculty and staff were with the technology support 
services provided by your district/school? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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V. Assessment & Evaluation 
 
1. To what extent did you promote or model technology-based systems to collect student assessment 
data? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you promote the evaluation of instructional practices, including technology-based 
practices, to assess their effectiveness? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent did you assess and evaluate technology-based administrative and operations systems 
for modification and upgrade? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent did you evaluate the effectiveness of professional development offerings in your school 
to meet the needs of teachers and their use of technology? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you include the effective use of technology as a criterion for assessing the 
performance of faculty? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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VI. Social, Legal & Ethical Issues 
 
1. To what extent did you work to ensure equity of technology access and use in your school? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
2. To what extent did you implement policies or programs meant to raise awareness of technology-related 
social, ethical, and legal issues for staff and students? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
3. To what extent were you involved in enforcing policies related to copyright and intellectual property? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
4. To what extent were you involved in addressing issues related to privacy and online safety? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
5. To what extent did you support the use of technology to help meet the needs of special education 
students? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
6. To what extent did you support the use of technology to assist in the delivery of individualized 
education programs for all students? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
 
 
7. To what extent did you disseminate information about health concerns related to technology and 
computer usage in classrooms and offices? 
Not at all Minimally Somewhat Significantly Fully 
1 2 3 4 5 
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Appendix F - Demographic Questions 
 
 
 
What is your age?  
24-29, 30-39, 40-49, 50-59, 60+ 
 
What is your gender?  
Male, Female 
 
What is your school level? 
Elementary School, Middle School, High School 
 
What is your school location type? 
 Rural, Urban, Suburban 
 
What is your school size? 
 1-249, 250-499, 500-749, 750-999, 1000-1499, 1500 + 
 
How many years do you have as an educator? 
 1-4, 5-9, 10-14,15-19, 20-24, 25-29, 30-34, 35-39, 40+ 
 
How many years do you have as a public school administrator? 
 1-4, 5-9, 10-14,15-19, 20-24, 25-29, 30-34, 35-39, 40+ 
 
How many years in your current position? 
 1-4, 5-9, 10-14,15-19, 20-24, 25-29, 30-34, 35-39, 40+
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Appendix G - Research Questions Correlated to the PTLA Survey 
 
 
 
 RQ 1a RQ 1b RQ 1c RQ 1d RQ 1e RQ 1f 
Indicator 1 - Q1       
Q2       
Q3       
Q4       
Q5       
Q6       
Indicator 2 – Q1        
Q2        
Q3        
Q4        
Q5        
Q6        
Indicator 3 – Q1        
Q2        
Q3        
Q4        
Q5        
Indicator 4 – Q1        
Q2        
Q3        
Q4        
Q5        
Q6        
Indicator 5 – Q1        
Q2        
Q3        
Q4        
Q5        
Indicator 6 – Q1        
Q2        
Q3        
Q4        
Q5        
Q6        
Q7        
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Appendix H – Gender t-test 
 
 
 
 
 
 
 
  
 What is your 
gender? N Mean 
Std. 
Deviation 
Std. Error 
Mean 
Leadership and Vision Male 93 2.9337 .89791 .09311 
Female 97 3.0897 .91895 .09331 
Learning and Teaching Male 93 3.5297 .72901 .07560 
Female 97 3.6687 .69485 .07055 
Productivity and 
Professional Practice 
Male 93 3.8742 .70041 .07263 
Female 97 3.8469 .63761 .06474 
Support Management and 
Operations 
Male 93 3.2828 .83000 .08607 
Female 97 3.2696 .85666 .08698 
Assessment and 
Evaluation 
Male 93 3.2688 .81534 .08455 
Female 97 3.3887 .72942 .07406 
Social Legal and Ethical 
Issues 
Male 92 3.2617 .78697 .08205 
Female 96 3.2301 .78456 .08007 
 
 F Sig. 
Leadership and Vision .112 .739 
Learning and Teaching .668 .415 
Productivity and Professional Practice .358 .551 
Support Management and Operations .030 .863 
Assessment and Evaluation 1.911 .168 
Social Legal and Ethical Issues 0.18 .893 
  
126 
 
 
 
 
 
Appendix I – Years as an Educator ANOVA 
 
 
 
 
Sum of 
Squares df 
Mean 
Square F Sig. 
Leadership 
and Vision 
Between 
Groups 
7.126 7 1.018 1.241 .283 
Within Groups 147.642 180 .820   
Total 154.768 187    
Learning and 
Teaching 
Between 
Groups 
1.657 7 .237 .455 .866 
Within Groups 93.617 180 .520   
Total 95.274 187    
Productivity 
and 
Professional 
Practice 
Between 
Groups 
3.712 7 .530 1.187 .312 
Within Groups 80.398 180 .447   
Total 84.110 187    
Support 
Management 
and 
Operations 
Between 
Groups 
5.370 7 .767 1.079 .379 
Within Groups 127.961 180 .711   
Total 133.331 187    
Assessment 
and 
Evaluation 
Between 
Groups 
1.789 7 .256 .416 .892 
Within Groups 110.629 180 .615   
Total 112.417 187    
Social Legal 
and Ethical 
Issues 
Between 
Groups 
4.142 7 .592 .952 .468 
Within Groups 110.676 178 .622   
Total 114.818 185    
 
  
  
127 
 
 
 
 
 
Appendix J – School Location ANOVA 
 
 
 
 
Sum of 
Squares df 
Mean 
Square F Sig. 
Leadership 
and Vision 
Between 
Groups 
.912 2 .456 .563 .570 
Within Groups 148.840 184 .809   
Total 149.751 186    
Learning and 
Teaching 
Between 
Groups 
.475 2 .238 .464 .630 
Within Groups 94.285 184 .512   
Total 94.760 186    
Productivity 
and 
Professional 
Practice 
Between 
Groups 
.747 2 .374 .832 .437 
Within Groups 82.623 184 .449   
Total 83.371 186    
Support 
Management 
and 
Operations 
Between 
Groups 
.122 2 .061 .084 .919 
Within Groups 133.185 184 .724   
Total 133.307 186    
Assessment 
and 
Evaluation 
Between 
Groups 
.902 2 .451 .744 .477 
Within Groups 111.485 184 .606   
Total 112.387 186    
Social Legal 
and Ethical 
Issues 
Between 
Groups 
.054 2 .027 .043 .958 
Within Groups 114.672 182 .630   
Total 114.726 184    
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Appendix K – School Level ANOVA 
 
 
 
 
 
 
 
  
 
Sum of 
Squares df 
Mean 
Square F Sig. 
Leadership and 
Vision 
Between Groups .748 2 .374 .445 .642 
Within Groups 153.927 183 .841   
Total 154.676 185    
Learning and 
Teaching 
Between Groups 1.185 2 .592 1.144 .321 
Within Groups 94.707 183 .518   
Total 95.892 185    
Productivity and 
Professional 
Practice 
Between Groups 5.446 2 2.723 6.344 .002 
Within Groups 78.541 183 .429   
Total 83.987 185    
Support 
Management 
and Operations 
Between Groups 1.352 2 .676 .953 .388 
Within Groups 129.841 183 .710   
Total 131.193 185    
Assessment and 
Evaluation 
Between Groups .281 2 .141 .230 .794 
Within Groups 111.726 183 .611   
Total 112.007 185    
Social Legal and 
Ethical Issues 
Between Groups .170 2 .085 .135 .874 
Within Groups 113.882 181 .629   
Total 114.052 183    
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Appendix L – School Level ANOVA 
 
 
 
Productivity and Professional Practice 
Tukey HSD 
(I) What is 
your 
school 
level? 
(J) What is your 
school level? 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Elementar
y School 
Middle School -.4300* .13815 .006 -.7565 -.1036 
High School -.3862* .11927 .004 -.6680 -.1044 
Middle 
School 
Elementary 
School 
.4300* .13815 .006 .1036 .7565 
High School .0438 .11748 .926 -.2338 .3214 
High 
School 
Elementary 
School 
.3862* .11927 .004 .1044 .6680 
Middle School -.0438 .11748 .926 -.3214 .2338 
Based on observed means. 
 The error term is Mean Square (Error) = .429. 
*. The mean difference is significant at the α =.05 level. 
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Appendix M – School Size ANOVA 
 
 
 
 
Sum of 
Squares df 
Mean 
Square F Sig. 
Leadership 
and Vision 
Between Groups 7.272 5 1.454 1.786 .118 
Within Groups 148.245 182 .815   
Total 155.517 187    
Learning and 
Teaching 
Between Groups 6.226 5 1.245 2.522 .031 
Within Groups 89.860 182 .494   
Total 96.086 187    
Productivity 
and 
Professional 
Practice 
Between Groups 5.430 5 1.086 2.512 .032 
Within Groups 78.695 182 .432   
Total 84.126 187 
   
Support 
Management 
and 
Operations 
Between Groups 4.654 5 .931 1.326 .255 
Within Groups 127.798 182 .702   
Total 132.452 187 
   
Assessment 
and Evaluation 
Between Groups 4.040 5 .808 1.357 .243 
Within Groups 108.353 182 .595   
Total 112.393 187    
Social Legal 
and Ethical 
Issues 
Between Groups 2.184 5 .437 .702 .623 
Within Groups 111.993 180 .622   
Total 114.177 185    
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Appendix N – School Size ANOVA 
  
 
 
 
Learning and Teaching  
Tukey HSD 
(I) What is 
your school 
size? 
(J) What is 
your school 
size? 
Mean 
Difference 
(I-J) Std. Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
1-249 250-499 .1708 .23343 .978 -.5016 .8431 
500-749 .5049 .23196 .254 -.1632 1.1730 
750-999 -.0656 .24118 1.000 -.7603 .6291 
1000-1499 .2288 .23196 .922 -.4393 .8970 
1500+ .2465 .23785 .905 -.4386 .9316 
250-499 1-249 -.1708 .23343 .978 -.8431 .5016 
500-749 .3341 .16126 .307 -.1304 .7986 
750-999 -.2364 .17427 .753 -.7384 .2655 
1000-1499 .0581 .16126 .999 -.4064 .5225 
1500+ .0757 .16963 .998 -.4128 .5643 
500-749 1-249 -.5049 .23196 .254 -1.1730 .1632 
250-499 -.3341 .16126 .307 -.7986 .1304 
750-999 -.5705* .17229 .014 -1.0668 -.0743 
1000-1499 -.2761 .15912 .511 -.7344 .1823 
1500+ -.2584 .16760 .638 -.7411 .2243 
750-999 1-249 .0656 .24118 1.000 -.6291 .7603 
250-499 .2364 .17427 .753 -.2655 .7384 
500-749 .5705* .17229 .014 .0743 1.0668 
1000-1499 .2945 .17229 .528 -.2018 .7907 
1500+ .3121 .18015 .512 -.2068 .8310 
*. The mean difference is significant at the α =.05 level. 
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Appendix O – School Size ANOVA 
 
 
 
  
 
 
 
(I) What is 
your school 
size? 
(J) What is 
your school 
size? 
Mean 
Difference 
(I-J) Std. Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
1000-1499 1-249 -.2288 .23196 .922 -.8970 .4393 
250-499 -.0581 .16126 .999 -.5225 .4064 
500-749 .2761 .15912 .511 -.1823 .7344 
750-999 -.2945 .17229 .528 -.7907 .2018 
1500+ .0177 .16760 1.000 -.4651 .5004 
1500+ 1-249 -.2465 .23785 .905 -.9316 .4386 
250-499 -.0757 .16963 .998 -.5643 .4128 
500-749 .2584 .16760 .638 -.2243 .7411 
750-999 -.3121 .18015 .512 -.8310 .2068 
1000-1499 -.0177 .16760 1.000 -.5004 .4651 
Based on observed means. 
 The error term is Mean Square (Error) = .494. 
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Appendix P – Years in Education 2001 and 2011 
 
 
 
 
 
 Years as an Educator – 2001 and 2011 
Years        Number     (% of total) a            Years         Number     (% of total) b
  
2001                                   2011  
2-3  3      .2            
4-6  13      .8        
7-9  63      4.1              5-9  8      4.3 
10-14  137      8.9                          10-14  36      19.1 
15-19  183      11.9  15-19  46      24.5 
20-24  337      21.9  20-24  28      14.9 
25+  804      52.2  25-29  19      10.1 
           30-34  28      14.9 
                                                                                                            35-39  19      10.1 
                                                                                                            40+  4      2.1 
Note. a n=188, b n=1540  
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